JP 2000-214587 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2000-214587 
(43)Date of publication of application : 04.08.2000 



(51)Int.CI. 



(21) Application number : 11-018189 

(22) Date of filing : 27.01.1999 



(71 Applicant : SHIN ETSU CHEM CO LTD 
(72)Inventor : WATANABE ATSUSHI 
WATANABE OSAMU 
TAKEDA TAKANOBU 
HATAKEYAMA JUN 
OSAWA YOICHI 
ISHIHARA TOSHINOBU 



(54) CHEMICAL AMPLIFICATION POSITIVE TYPE RESIST COMPOSITION AND PATTERN FORMING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain high resolution by preparing a 
positive resist composition using a high molecular compound 
obtained by putting a cross link having an acid cleavable tertiary 
ester skeleton between high molecular compounds which become 
alkali-soluble under an acid as a base resin. 
SOLUTION: The positive resist composition contains (A) a high 
molecular compound obtained by cross linking resins which become 
alkali-soluble by reaction with an acid with an organic group having a 
tertiary ester structure and subjected to breaking of the link under 
the acid, (B) a radiation sensitive acid generating agent which 
generates the acid when irradiated and (C) an organic solvent. The 
structure of the cross linked organic group is represented by the 
formula, wherein X is a bonding part to the principal chain of a high 
molecular compound, R1 is 1-8C linear, branched or cyclic alkyl, R2 
is H, 1-8C linear, branched or cyclic alkyl or optionally substituted phenyl, Y is a 1-20C (n+1)-valent 
hydrocarbon group which may contain an ether bond, (m) is 0 or 1 and (n) is a natural number of >1 . 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) A bridge is constructed by an organic group which has the third class ester structure in 
between resin which serves as alkali solubility by a reaction with acid, A positive resist composition 
containing a high molecular compound from which this bridge construction is cut with acid, an admiration 
radiation acid generator which generates acid by the exposure of (B) radiation, and the (C) organic solvent. 
[Claim 2](A) The resist composition according to claim 1 , wherein a bridge construction organic group of a 
high molecular compound of an ingredient has the structure of a following formula (1). 
[Formula 1] 




(X express a connecting part with a high molecular compound main chain among a formula, and, as for R', 
the straight chain of the carbon numbers 1-8, branched chain or an annular alkyl group, and R 2 express a 
hydrogen atom or the straight chain of the carbon numbers 1-8, branched chain, an annular alkyl group, 
substitution, or an unsubstituted phenyl group.) Y is a value (n+1) hydrocarbon group of the carbon numbers 
1-20 which may also include an ether bond, and m shows 0 or 1. It may combine with each other and R 1 , R 2 , 
R 1 , R 2 and R 1 , Y, and R 2 and Y may form the ring, n shows one or more natural numbers. 
[Claim 3] (A) The resist composition according to claim 1, wherein a bridge construction organic group of a 
high molecular compound of an ingredient has one structure of following formula (2) - (6). 
[Formula 2] 
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(X, R\ R 2 , Y, and m are the same as the above among a formula.) R 3 shows the straight chain or the branched 
state alkyl group of a hydrogen atom or the carbon numbers 1-4. As for a hydrogen atom or the straight 
chain of the carbon numbers 1-6, branched chain or an annular alkyl group, and R 5 , R 4 shows the straight 
chain of the carbon numbers 1-6, branched chain, an annular alkyl group, substitution, or an unsubstituted 
phenyl group. R 6 shows the straight chain, the branched chain, or the annular alkyl group of the carbon 
numbers 1-6. k is an integer of 0-4. 

[Claim 4] (A) The resist composition according to claim 2 or 3 in which a substructure originating in acrylic 
acid, methacrylic acid, or itaconic acid of a polymerization activity monomer from which 0- CO- X 
constitutes a high molecular compound among a high molecular compound of an ingredient is shown. 
[Claim 5](A) The resist composition according to claim 2 or 3 which is the bridge construction organic group 
which X are CH 2 and combined with a phenolic hydroxyl group of hydroxystyrene skeleton origin as a 
substructure of a high molecular compound main chain among a high molecular compound of an ingredient. 
[Claim 6]A pattern formation method comprising: 

A process of applying a resist composition given in any 1 paragraph of claims 1 thru/or 5 on a substrate. 
A process exposed via an after-heat-treatment photo mask with a high energy beam or an electron beam 
with a wavelength of 250 nm or less. 

A process developed using a developing solution after heat-treating if needed. 
* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the pattern formation method which used a positive resist 

composition and this resist composition. 

[0002] 

[Description of the Prior Art]While the minuteness making of the pattern rule is called for with high 
integration and high-speed-izing of LSI in recent years, far ultraviolet ray lithography has been developed as 
ultra-fine processing technology. The photo lithography which used KrF excimer laser light and ArF excimer 
laser light as the light source especially is becoming art indispensable to 0.3 micrometer or less of 
micro-machining. 

[0003]The chemical amplification mechanism developed by IBM Ito and others in this photo lithography, 
That is, the method of changing the dissolution rate at the time of development, and making a pattern form 
is indispensable by the acid by which it was generated by light serving as a catalyst, and carrying out 
deprotection of that in which the mask was carried out by the protective group which can be desorbed from 
water-soluble side chains, such as resin, from acid in the case of the positive type. 

[0004]In the process in which lithography by this chemical amplification mechanism has been put in practical 
use, in order to acquire various process stability, many trials were made, but selection of the acid desorption 
protective group was one of the important factors. 

[0005]As an example of an acid desorption protective group, tert-butoxycarbonyl (statements, such as 
JP,2-27660,B), tert-butyl (statements, such as JP,62-1 15440A J- Photopolym. Sci. Technol. 7 [3], and 507 
(1994)), 2-tetrahydropyranyl (statements, such as JP,2-19847,A and JP.5-8051 5,A), 1 -ethoxyethyl 
(statements, such as JP,2-19847,A and JP, 4-21 5661 A), etc. are mentioned. These are important factors 
which the sensitivity to acid differs in each and govern resolution characteristics. While much more 
minuteness making of a pattern rule is called for, all of these acid labile groups have stopped however, being 
able to say that the independent or performance satisfactory only in those combination is demonstrated. 
[0006]Then, the structure of cross linkage is further introduced into the protection-ized resin as a method 
of obtaining new high resolution nature, and the trial which improves performance is carried out. Although 
the trial (JP,8-256534,A) which raises definition by putting in bridge construction with acetal structure is 
one of them, Since this method was acetal bridge construction, its sensitivity to acid was very high, and 
sufficient effect was not seen when it saw from a point of definition, and the sensitivity to acid was 
substantially lower than an acetal like tert-butoxycarbonyl and tert-butyl in the main protective groups. 
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Although the trial (JP,5-1 1 3667,A) into which the bridge construction which cannot be cut with acid is put 
on the other hand is also reported, contrast becomes a tendency which becomes low and this is an effect of 
minus to resolution. 
[0007] 

[Problem(s) to be Solved by the InventionjThis invention was made in view of the above-mentioned 
situation, and an object of this invention is to provide the pattern formation method using the positive resist 
composition and this resist composition which have the high resolution which far exceeds elegance 
conventionally. 
[0008] 

[The means for solving a technical problem and an embodiment of the invention] Between the high 
molecular compounds which serve as alkali solubility with the acid currently used conventionally as a result 
of examining many things, in order that this invention person may attain the above-mentioned purpose, 
When the positive resist composition was prepared by using as base resin the high molecular compound into 
which bridge construction with the third class ester skeleton of acid cleavage nature was put, it finds out 
that the definition which far exceeds the conventional performance was acquired, and came to make this 
invention. 

[0009]That is, this invention provides the following positive resist composition and a pattern formation 
method. 

[001 0]A bridge is constructed by the organic group which has the third class ester structure in between the 
resin which serves as alkali solubility by a reaction with Claim 1:(A) acid, The positive resist composition 
containing the high molecular compound from which this bridge construction is cut with acid, the admiration 
radiation acid generator which generates acid by the exposure of (B) radiation, and the (C) organic solvent. 
[001 1]The resist composition according to claim 1, wherein the bridge construction organic group of the 
high molecular compound of a Claim 2:(A) ingredient has the structure of a following formula (1). 
[0012] 
[Formula 3] 




(X express a connecting part with a high molecular compound main chain among a formula, and, as for R 1 , 
the straight chain of the carbon numbers 1-8, branched chain or an annular alkyl group, and R 2 express a 
hydrogen atom or the straight chain of the carbon numbers 1-8, branched chain, an annular alkyl group, 
substitution, or an unsubstituted phenyl group.) Y is a value (n+1) hydrocarbon group of the carbon numbers 
1-20 which may also include an ether bond, and m shows 0 or 1. It may combine with each other and R 1 , R 2 , 
R 1 , R 2 and R 1 , Y, and R 2 and Y may form the ring, n shows one or more natural numbers. 
[0013]The resist composition according to claim 1, wherein the bridge construction organic group of the 
high molecular compound of a Claim 3:(A) ingredient has one structure of following formula (2) - (6). 
[0014] 
[Formula 4] 
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(X, R\ R 2 , Y, and m are the same as the above among a formula.) R 3 shows a straight chain or a branched 
state alkyl group of a hydrogen atom or the carbon numbers 1-4. As for a hydrogen atom or a straight chain 
of the carbon numbers 1-6, branched chain or an annular alkyl group, and R 5 , R 4 shows a straight chain of 
the carbon numbers 1-6, branched chain, an annular alkyl group, substitution, or an unsubstituted phenyl 
group. R 6 shows a straight chain, branched chain, or an annular alkyl group of the carbon numbers 1~6. k is 
an integer of 0-4. 

[0015]The resist composition according to claim 2 or 3 in which a substructure originating in acrylic acid, 

methacrylic acid, or itaconic acid of a polymerization activity monomer from which 0-CO-X constitutes a 

high molecular compound among a high molecular compound of a Claim 4:(A) ingredient is shown. 

[0016]The resist composition according to claim 2 or 3 which is the -0- CH 2 -basis which X are CH 2 and 

combined with a phenolic hydroxyl group of hydroxystyrene skeleton origin as a substructure of a high 

molecular compound main chain among a high molecular compound of a Claim 5:(A) ingredient. 

[001 7]Claim 6 : A process of applying a resist composition given in any 1 paragraph of claims 1 thru/or 5 on 

a substrate, A pattern formation method including a process exposed via an after-heat-treatment photo 

mask with a high energy beam or an electron beam with a wavelength of 250 nm or less, and a process 

developed using a developing solution after heat-treating if needed. 

[001 8] Hereafter, lessons is taken from this invention and it explains in more detail. 

(A) A positive resist composition of high molecular compound this invention, Especially as a chemical 

amplification type resist composition, it is used effectively, and as a (A) ingredient, a bridge is constructed 

by an organic group which has the third class ester structure in between resin which serves as alkali 
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solubility by a reaction with acid, and a high molecular compound from which this bridge construction is cut 
with acid is used for base resin. 

[001 9]What has here the structure shown with a following formula (1) as a bridge construction organic group 
of the above-mentioned high molecular compound is the structure shown by following formula (2) - (6) 
desirable still more preferably. 
[0020] 
[Formula 5] 



(X express a connecting part with a high molecular compound main chain among a formula, and, as for R 1 , 
the straight chain of the carbon numbers 1-8, branched chain or an annular alkyl group, and R 2 express a 
hydrogen atom or the straight chain of the carbon numbers 1-8, branched chain, an annular alkyl group, 
substitution, or an unsubstituted phenyl group.) Y is a value (n+1) hydrocarbon group of the carbon numbers 
1-20 which may also include an ether bond, and m shows 0 or 1. It may combine with each other and R 1 , R 2 , 
R', R 2 and R 1 , Y, and R 2 and Y may form the ring, n shows one or more natural numbers. 
[0021]although n is one or more integers in the above-mentioned formula — desirable — 1 or 2 — it is 1 
still more preferably. 

[0022]Y is a hydrocarbon group of value (n+1), therefore, in the case of n= 1, a divalent hydrocarbon group 
and in the case of n= 2, it is a trivalent hydrocarbon group. When Y is divalent, here as a divalent 
hydrocarbon group of the carbon numbers 1-20, A phenylene group which may be replaced by a straight 
chain, branched chain or an annular alkylene group, an alkenylene group, alkynylene group (for example, an 
acetylenic group, a swine diyne group, etc.) or an alkyl group, an alkoxy group, halogen group, etc. can be 
mentioned. It may be the oxygenated hydrocarbon group which included an ether bond (-0-) in the 
above-mentioned divalent hydrocarbon group of an alkylene group etc. as Y. When Y is trivalent, in the 
above-mentioned divalent basis, a basis from which the one hydrogen atom was desorbed can be mentioned. 
[0023]In the above-mentioned formula, a phenyl group replaced with an alkyl group, an alkoxy group, a 
halogen atom, etc. can be mentioned as a substituted phenyl group of R 2 . 




(l) 



[0024] 
[Formula 6] 
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(X, R\ R 2 , Y, and m are the same as the above among a formula.) R 3 shows a straight chain or a branched 
state alkyl group of a hydrogen atom or the carbon numbers 1-4. As for a hydrogen atom or a straight chain 
of the carbon numbers 1-6, branched chain or an annular alkyl group, and R 5 , R 4 shows a straight chain of 
the carbon numbers 1-6, branched chain, an annular alkyl group, substitution, or an unsubstituted phenyl 
group. R 6 shows a straight chain, branched chain, or an annular alkyl group of the carbon numbers 1-6. k — 
0-4 — it is an integer of 0 or 1 preferably. An example of a substituted phenyl group is the same as the 
above. 

[0025]A high molecular compound with bridge construction of this invention can be obtained by the 
following two methods. Multivalent acrylic acid series ester in which one has the (1) third class ester 
structure, (2) Phenols for obtaining character which serves as alkali solubility by a reaction with acid, A 
monomer with carboxylic acid protected by phenols protected by acidolysis nature protective group, 
carboxylic acid, or acidolysis nature protective group, (3) Inside of a monomer which does not participate in 
dissolution rate change by acid for giving other character, i.e., base adhesion, etching-proof nature, etc. if 
needed, (1) Are an ingredient, (2) ingredients or (1) ingredient, (2) ingredients, and (3) ingredients the method 
of carrying out copolymerization, and another, To a high molecular compound which serves as alkali 
solubility by a reaction with acid with a phenol skeleton or a carboxylic acid side chain with a compound with 
the third class ester structure from which a molecule is cut by a reaction with acid. Both ends are the 
methods of introducing bridge construction for a molecule activated with halogen etc. under existence of 
alkali etc. 

[0026]When using copolymerization, a multivalent acrylic acid series ester monomer with the third class 
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ester structure of (1) ingredient has a preferred thing with structure of a formula (7), and Z is an organic 
group more than divalent [ divalent at least one or more of the ends which form an ester bond are the third 
class carbon ]. This can be easily obtained by making a halogenide or anhydrides with a mother nucleus of Z, 
such as polyhydric alcohol, acrylic acid, methacrylic acid, and itaconic acid, react under existence of 
triethylamine, dimethylaniline, pyridine- dimethylamino pyridine, etc. 
[0027] 
[Formula 7] 



-c/ 
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[0028]R" in a formula shows a hydrogen atom, a methyl group, or CH 2 COOH group, p is two or more natural 
numbers — desirable — 2-3 — it is 2 more preferably. As a suitable structure of Z, the structure of a 
formula (8) or a formula (9) is mentioned. 
[0029] 
[Formula 8] 
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[0030]R 12 in the above-mentioned formula (8) and (9) The straight chain of the carbon numbers 1 _ 8, It is 
branched chain or an annular alkyl group, and, as for a hydrogen atom or the straight chain of the carbon 
numbers 1-8, branched chain or an annular alkyl group, and R u , R' 3 shows the straight chain, the branched 
chain, or the annular alkyl group of the carbon numbers 1-8. 

[0031]It may combine with each other and R 12 , R 12 , and Y may form a ring, i — one or more natural numbers 
and j — zero or more integers and q — one or more natural numbers and r — one or more natural numbers 
and s — the integer of 0-4 — it is 0 or 1 preferably. Y and m show the same meaning as the above. 
[0032]It has the following, using polyhydric alcohol with the mother nucleus of the above-mentioned Z as a 
commercial thing. In a saturated-fat fellows system, 2,5-dimethyl-2,5-hexane-diol, 2,7-dimethyl- 

2.7- octanediol, the 3,6-dimethyl- 3, 6-octanediol, Triacetone diol, a 2-[tetrahydrofuran 2-yl [ 5 
-(1-hydroxy-1-methylethyl)- ]]-propan-2~oar, etc., As a thing of an unsaturation aliphatic series system, 
2,5-dimethyl-3-hexyne-2,5-diol, 2,7-dimethyl- 3,5-octadiyne- 2,7-diol, 3,6-dimethyl- 4-octyne-3,6-diol, 
2,4,7,9-tetra-methyl-5-decyne-4,7-diol, 1,1 '-ECHINI range cyclohexanol, 1 ,4-dicyclohexano yl diacetylene, 

3.8- dimethyl- 4,6-decadiyne- 3,8— diol, 4,7-dimethyl- 5-crepe-de-Chine 4,7— diol, 1 ,4— bis(1 '-hydroxy 
cyclopentyl)-1,3-swine diyne, etc. further as a thing of an aromatic system, alpha, alpha, and alpha'alpha '- 
tetramethyl 1 ,4-benzenedimethanol, alpha, alpha, alpha', alpha'-tetramethyl 1 ,3-benzenedimethanol etc. are 
mentioned. A SOBURE roll, menthonaphtene diol, terpin, etc. which are terpenes with 2-hydroxypropenyl 
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group can be used as alcohol with the mother nucleus of Z. 

[0033]A compound with a mother nucleus of Z can be easily compounded also by carrying out nucleophilic 
addition of the suitable alkylating agent for others and ester or ketone, although it can obtain as a reagent in 
this way. As an example of ester, although oxalic acid ester, malonic ester, succinate, glutaric acid ester, 
adipate, alpha-ketoglutaric acid ester, phthalic ester, benzene tricarboxylic acid ester, etc. are mentioned, it 
is not limited to these. Although each chloride of methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
pentyl, isopentyl, sec-pentyl, cyclopentyl, hexyl, and cyclohexyl, a bromide, etc. are mentioned as an 
alkylating agent, It is not limited to these. As for a thing desirable as this nucleophilic raddition, the Grignard 
(Grignard) reaction, the Barh Biel (Barbier) reaction, etc. are mentioned. 

[0034]In order to acquire structure which R 12 of a formula (8) combined, nucleophilic raddition of a divalent 
alkylating agent to cyclic ketone is mentioned. As ketone used for this reaction, although cyclobutanone, 
cyclopentanone, cyclohexanone, cycloheptanone, etc. are mentioned, it is not limited to these. Although 
1 ,4-dichlorobutane, 1 ,5-dichloropentane, 1 ,6-dichlorohexane or its bromide, acetylene disodium, swine 
diyne disodium, etc. are mentioned as an alkylating agent, it is not limited to these. In order to acquire 
structure which Y and R 12 combined, it is obtained by nucleophilic raddition of an alkylating agent to annular 
diketone. As cyclic ketone, 1 and 4-cyclohexanedione etc. are mentioned and an alkylating agent is the 
same as that of the above. 

[0035]Although the benzene ring of a polyhydric phenol derivative can be returned and it can be considered 
as a hydroxy cyclohexane ring, a derivative in which a phenol skeleton remained in part can also be obtained. 
After oxidizing with chromic acid, hypochlorous acid, etc. and making alcohol moiety of these compounds 
into ketone, polyhydric alcohol with a mother nucleus of Z is obtained also by considering it as the third 
class alcohol according to nucleophilic alkylation. Although bisphenol A, 1,1,1-tris(4'-hydroxyphenyl) ethane, 
etc. are mentioned as an example of polyhydric phenol, it is not limited to these. 
[0036]Next, in order to obtain character which serves as alkali solubility by a reaction with acid of (2) 
ingredients, As a monomer with carboxylic acid protected by phenols, phenols protected by acidolysis 
nature protective group, carboxylic acid, or acidolysis nature protective group, 4-hydroxystyrene, 

3- hydroxystyrene, 4-hydroxy-alpha-methylstyrene, 4-t-butoxystyrene, 3-t-butoxystyrene, 

4- t-butoxy-alpha-methylstyrene, 4-(1 -ethoxy-ethoxy) styrene, 3-(1 -ethoxy-ethoxy) styrene, 4 
-(1'-ethoxy-ethoxy)- Alpha-methylstyrene, 4-(1 -ethoxy-propoxy) styrene, 3-(1 -ethoxy-propoxy) styrene, 
4 -(1 -ethoxy-propoxy)- Alpha-methylstyrene, 4-(1'-cyclohexyl-ethoxy) styrene, 3-(1 -cyclohexyl-ethoxy) 
styrene, 4 -(1 -cyclohexyl-ethoxy)- Alpha-methylstyrene, 4-(1 -butoxy-ethoxy) styrene, 

3- (1 -butoxy-ethoxy) styrene, 4 -(1 -butoxy-ethoxy)- Alpha-methylstyrene, 4-t-buthoxycarbonyloxy 
styrene, 3-t-buthoxycarbonyloxy styrene, 4-t-buthoxycarbonyloxy alpha-methylstyrene, 

4- tetrahydropyranyl styrene, 3-tetrahydropyranyl styrene, 4-tetrahydropyranyl alpha-methylstyrene, 
4-tetrahydrofuranyl styrene, 3-tetrahydrofuranyl styrene, 4-tetrahydrofuranyl alpha-methylstyrene, Acrylic 
acid, methacrylic acid, itaconic acid, and acrylic acid-t-butyl, Methacrylic acid-t-butyl, itaconic acid 
di—t— butyl, acrylic acid-t-amyl, Methacrylic acid-t-amyl, itaconic acid di-t-amyl, acrylic acid-1 — alkyl 
cyclopentyl, Methacrylic acid-1 -alkyl cyclopentyl, itaconic acid di— 1 —alkyl cyclopentyl, Acrylic acid-1 -alkyl 
cyclohexyl, methacrylic acid-1 -alkyl cyclohexyl, Itaconic acid di— 1 —alkyl cyclohexyl, acrylic acid-1 -alkyl 
cyclopentenyl, Methacrylic acid-1 -alkyl cyclopentenyl, itaconic acid di— 1 —alkyl cyclopentenyl, acrylic 
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acid-1 -alkyl cyclohexenyl, methacrylic acid-1-alkyl cyclohexenyl, Itaconic acid di— 1 — alkyl cyclohexenyl, 
alkyl acrylate adamanthyl, Alkyl methacrylate adamanthyl, norbornene carboxylic acid-t-butyl, Norbornene 
carboxylic acid-t-amyl, norbornene carboxylic acid-1-alkyl cyclopentyl, Norbornene carboxylic acid— 1 —alkyl 
cyclohexyl, norbornene carboxylic acid-t-amyl, Although norbornene carboxylic acid-1 -alkyl cyclopentyl, 
norbornene carboxylic acid-1 -alkyl cyclohexyl, norbornene carboxylic acid-1 -alkyl cyclopentenyl, 
norbornene carboxylic acid-1 -alkyl cyclohexenyl, etc. are mentioned, It is not limited to these. Although 
these monomers can also mix and use three or more sorts, It is required to include a monomer with the 
carboxylic acid protected as the above-mentioned (2) ingredient by phenols or an acidolysis nature 
protective group protected by acidolysis nature protective group, and it is required to include phenols or 
carboxylic acid which is not protected. 

[0037](3) In order to give etching-proof nature, other character, i.e., base adhesion, etc. if needed for an 
ingredient, As a monomer which does not participate in dissolution rate change by acid, or a monomer which 
does not participate in a reaction with acid, Styrene, methoxy styrene, and ethoxystyrene, propoxystyrene, 
Alkoxy styrene, such as isopropoxy styrene, methylcarboxystyrene, Alkoxy carboxystyrene, such as 
ethylcarboxystyrene, propoxycarboxystyrene, and isopropoxy carboxystyrene. Although norbornene 
derivatives, such as hydroxyalkoxy styrene, such as 2-hydroxyethoxystyrene and 2-hydroxypropoxystyrene, 
a maleic anhydride, norbornene, hydroxy norbornene, and dihydroxy norbornene, etc. are mentioned, It is not 
limited to these. Even if these monomers are independent, they can also mix and use two or more sorts. 
[0038]content of a unit based on a monomer of (1) since sufficient effect cannot be acquired in 
copolymerization if gelling is caused and it is too small, when too large although monomer of (1 ) ingredient is 
based also on reaction condition ingredient — usually — 0.1 - 10-mol % — they are 0.2 - 8-mol % still more 
preferably. If content of a unit based on (3) ingredients is too high, dissolution contrast will fall and also alkali 
development property will be spoiled, then — usually — less than 90 mol % — it is less than 70 mol % 
preferably, and it is not necessary to combine and to contain depending on the purpose content of a unit 
based on (2) ingredients — 10 - 99.9-mol %, although it is 30 - 99.8-mol % still more preferably, (2) As for 
content of a unit based on a monomer with carboxylic acid protected by phenols and an acidolysis nature 
protective group which were protected by acidolysis nature protective group, it is preferred among an 
ingredient 2-50-mol % and that it is 5-40-mol % especially. 

[0039]Radical initiators, such as benzoyl peroxide, lauroyl peroxide, 2,2'-azobis butyronitrile, 4,4'-azobis 
(4-cyanovaleric acid), and 2,2'-azobis (4-methoxy-2,4-dimethylvaleronitrile), can perform a polymerization 
reaction. As a solvent, although a tetrahydrofuran (THF), 1,4-dioxane, toluene, chlorobenzene, etc. are 
mentioned, it is not limited to these reaction conditions. 

[0040]Although a molecular weight can be controlled by a reaction condition etc., it is preferred that it is the 
range of the weight average molecular weight 5000-80000. 

[0041]On the other hand, there is the following in a method of putting in bridge construction, after obtaining 
a high molecular compound without bridge construction. To a high molecular compound which serves as 
alkali solubility by a reaction with acid with a phenol skeleton or a carboxylic acid side chain with a 
compound with the third class ester structure from which a molecule is cut by a reaction with acid. Both 
ends are the methods of introducing bridge construction for a molecule activated with halogen etc. under 
existence of alkali etc. In this case, a high molecular compound which performed copolymerization without 
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putting in a monomer of (1) ingredient among monomers used by the above-mentioned copolymerization can 
be used for a high molecular compound used. 

[0042]A high molecular compound of a polyhydroxy styrene system obtained by acidolysis of anionic 
polymerization and its output can also be used. In this case, as a monomer used by anionic polymerization, 
4-t-butoxystyrene, 3-t-butoxystyrene, alpha-methyl-4-t-butoxystyrene, styrene, alkoxy styrene that is 
not decomposed with acid, etc. are mentioned. Also in this case, an introduction rate of bridge construction 
has restriction and it is especially preferred to a monomeric unit that it is [ 0.2-8 mol ] % 0.1-10-mol%. For 
this reason, a high molecular compound which does not have alkoxy styrene decomposed from neither 
styrene nor acid in a polymerization unit is received, It is preferred to add a compound (dissolution 
controlling agent) which controls a dissolution rate of resin to alkali which protects a phenolic hydroxyl 
group, and controls solubility over alkali by a protective group decomposed with acid, or is mentioned later. 
As a protective group of a phenolic hydroxyl group, For example, t-butoxy group, a t-butoxycarbonyl group, 
t-friend ROKISHI carbonyl group, A 1-methoxy ethyl group, 1-ethoxyethyl group, a 1-n-propoxyethyl group, 
1-isopropoxy ethyl group, a 1-n-butoxyethyl group, Hsobutoxyethyl group, A 1-sec-butoxyethyl group, a 
1 -tert-butoxyethyl group, A 1-tert-friend ROKISHI ethyl group, a 1-ethoxy-n-propyl group, A 1-cyclo 
hexyloxyethyl group, methoxy propyl group, and ethoxypropyl group, Straight chain shape or branched state 
acetal groups, such as a 1 -methoxy- 1 -methyl-ethyl group and a 1-ethoxy-1 -methyl-ethyl group, Cyclic 
acetal groups, such as a tetrahydrofuranyl group and a tetrahydropyranyl group, etc. are mentioned, and 
after decomposing, as what carboxylic acid produces, For example, t-butoxy carbonylmethyl group, t-friend 
ROKISHI carbonylmethyl group, 1 -ethoxyethoxy carbonylmethyl group, 2-tetrahydropyranyloxy 
carbonylmethyl group, 2-tetrahydrofuranyloxycarbonyl methyl group, 1 — alkyl cyclopenthyloxy 
carbonylmethyl group, 1 -alkyl cyclohexyloxy carbonylmethyl group, 1-ARUKIRUSHIKURO pentenyl 
oxycarbonyl methyl group, 1 -alkyl cyclohexenyl oxycarbonyl methyl group, etc. are mentioned. The third 
class alkyl group of the carbon numbers 4-20 as an acid labile group and each alkyl group can also use a 
trialkylsilyl group of the carbon numbers 1-6, respectively. 

[0043]As a molecule by which both ends are activated with halogen etc., a compound shown with a following 
formula (7a) is mentioned with the third class ester compound from which a molecule is cut by a reaction 
with the above-mentioned acid. 
[Formula 9] 



(R 1 , R 2 , Y, m, and n are the same as that of the above.) 

[0044]Introduction of a crosslinking group can be performed by heating what haloacetic-acid-ized the third 
class of multivalent alcohol by halogenation haloacetic acid, the third class amine, etc. in solvents, such as 
the bottom of base existence, N.N-dimethylformamide, N,N-dimethylacetamide, and dimethyl sulfoxide. As a 
base, carbonate, such as the third class amines and potassium carbonate, etc. can be used. Although the 
protective group which can be introduced by this reaction condition, for example, alkoxy carbonylmethyl, 
and alkoxy carbonyls can be introduced simultaneously, it can introduce independently also to the already 




(7a) 
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protected high molecular compound. 

[0045]Thus, the obtained high molecular compound has a unit based on (3) ingredients, and the same unit by 
the above (1), (2) ingredients, and also necessity, and the introduction rate of the unit and weight average 
molecular weight are the same as that of the above. 

[0046](A) Although it is preferred to have a bridge construction organic group of a formula (1) mentioned 
above, especially a bridge construction organic group of formula (2) - (6) as for a high molecular compound 
of an ingredient, In this case, a mode combined with acrylic acid, methacrylic acid, or itaconic acid as a 
substructure of a high molecular compound main chain as an ester bond or a mode united via a phenolic 
hydroxyl group and methylene of hydroxystyrene skeleton origin as a substructure of a high molecular 
compound main chain is preferred. That is, it is preferred a formula (1a) and to make [ in the case of the 
former ] it into a formula (1b) and a unit with especially a formula (2b) - (6b) a bridge construction organic 
group especially in the case of a formula (2a) - (6a) the latter. 
[0047] 

[Formula 10] 
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[0048] 

[Formula 11] 
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[0049] 

[Formula 12] 

H 2 c o R 1 R 2 o 

R 15 C — <Q^-0-CH 2 - C-OC-Y m -C-0-C-CH 3 -0- 



H 5 C O R 1 r3 , 

R 15 C — f~S — 0-CH 2 -C-0-C — ( ^ ?, ^ CH 2 

1 |^V<!IcH 2 -O^Q^r' 5 

H 2 C O R 4 O 

R 15 C — 0-CH 2 -C-0 -/^)— C ~(^)\~ 0 - C - CH z-° 

^ R 5 r4 R 5 



[0050] 

[Formula 13] 
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H 2 C O R 4 O 

R ' 5( r -Q^-O-CHrCO^Q-C -Q^OOCH 2 ^ (5b) 

r5 X r5 | 




[0051]R IS shows a hydrogen atom or a methyl group. R', R 2 , R", Y, m, and n are the same as that of the 
above. 

[0052](B) As a radiation-sensitive acid generator radiation-sensitive acid generator, The onium salt of a 
following general formula (10), the diazomethane derivative of a formula (1 1), the griot KISHIMU derivative of 
a formula (12), a beta-keto sulfone derivative, a disulfon derivative, a nitrobenzyl sulfonate derivative, a 
sulfonic ester derivative, an imidyl sulfonate derivative, etc. are mentioned. 

(R 2l ) a M + K"(10) 

however, R 21 — straight chain shape of the carbon numbers 1-12, and a branched state or annular alkyl 
group. An aryl group of the carbon numbers 6-12 or an aralkyl group of the carbon numbers 7-12 is 
expressed, M + expresses iodonium or sulfonium, K expresses non-nucleophilicity opposite ion, and a is 2 or 
3. 

[0053] As an alkyl group of R 2 ', a methyl group, an ethyl group, a propyl group, a butyl group, a cyclohexyl 
group, a 2-oxocyclohexyl group, a norbornyl group, an adamanthyl group, etc. are mentioned. As an aryl 
group, a phenyl group, p-methoxypheny group, m-methoxypheny group, o-methoxypheny group, an ethoxy 
phenyl group, a p-tert-butoxy phenyl group, Alkoxyphenyl groups, such as an m-tert-butoxy phenyl group, 
2-methylphenyl group, Alkylphenyl groups, such as 3-methylphenyl group, 4-methylphenyl group, an ethyl 
phenyl group, a 4-tert-buthylphenyl group, 4-buthylphenyl group, and a dimethylphenyl group, are 
mentioned. Benzyl, a phenethyl group, etc. are mentioned as an aralkyl group. As non-nucleophilicity 
opposite ion of K~, Halide ion, such as chloride ion and bromide ion, triflate, 1 ,1 ,1-trifluoroethane sulfonate, 
Fluoro alkyl sulfonate, such as nonafluorobutane sulfonate, Alkyl sulfonate, such as aryl sulfonate, such as 
tosylate, benzene sulfonate, 4-fluorobenzene sulfonate, and 1 ,2,3,4,5-pentafluoro benzene sulfonate, 
mesylate, and butane sulfonate, is mentioned. 
[0054] 
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[Formula 14] 
O 

R 22 -S0 2 -C-S0 2 -R 23 (11) 

(However, R 22 and R 23 express the straight chain shape of the carbon numbers 1-12, a branched state or 
annular alkyl group or an alkyl halide group, the aryl group of the carbon numbers 6-12, an aryl halide group, 
or the aralkyl group of the carbon numbers 7-12.) 

[0055]As an alkyl group of R 22 and R 23 , a methyl group, an ethyl group, a propyl group, a butyl group, an amyl 
group, a cyclopentylic group, a cyclohexyl group, a norbornyl group, an adamanthyl group, etc. are mentioned. 
As an alkyl halide group, a trifluoromethyl group, 1 and 1, 1 -trifluoroethyl group, 1 and 1, 1-trichloroethyl 
group, a nonafluorobutyl group, etc. are mentioned. As an aryl group, a phenyl group, p-methoxypheny group, 
m-methoxypheny group, o-methoxypheny group, an ethoxy phenyl group, a p-tert-butoxy phenyl group, 
Alkoxyphenyl groups, such as an m-tert-butoxy phenyl group, 2-methylphenyl group, Alkylphenyl groups, 
such as 3-methylphenyl group, 4-methylphenyl group, an ethyl phenyl group, a 4-tert-buthylphenyl group, 
4-buthylphenyl group, and a dimethylphenyl group, are mentioned. As an aryl halide group, a fluorobenzene 
group, a chlorobenzene group, a 1 ,2,3,4,5-pentafluoro benzene group, etc. are mentioned. Benzyl, a 
phenethyl group, etc. are mentioned as an aralkyl group. 
[0056] 

[Formula 15] 

R 25 R 26 

R 24 -S0 2 -0-N=l l=N-0-S0 2 -R 14 (12) 

(However, R 24 , R 25 , and R 26 express the straight chain shape of the carbon numbers 1 — 12, a branched state 
or annular alkyl group or an alkyl halide group, the aryl group of the carbon numbers 6-12, an aryl halide 
group, or the aralkyl group of the carbon numbers 7-12.) When it may combine with each other, R 25 and R 26 
may form cyclic structure and it forms cyclic structure, R 25 and R 26 express the straight chain shape or the 
branched state alkylene group of the carbon numbers 1-6, respectively. 

[0057]The basis same as the alkyl group of R 24 , R 25 , and R 26 , an alkyl halide group, an aryl group, an aryl halide 
group, and an aralkyl group as what was explained by R 22 and R 23 is mentioned. As an alkylene group of R 25 
and R 26 , a methylene group, ethylene, a propylene group, a butylene group, a hexylene group, etc. are 
mentioned. 

[0058]Specifically, for example Trifluoromethanesulfonic acid diphenyliodonium, Trifluoromethanesulfonic 
acid (p-tert-butoxyphenyl) phenyliodonium, P-toluenesulfonic-acid diphenyliodonium, 
p-toluenesulfonic-acid (p-tert-butoxyphenyl) phenyliodonium, Trifluoromethanesulfonic acid 
triphenylsulfonium, diphenyl trifluoromethanesulfonate (p-tert-butoxyphenyl) sulfonium, 
Bis(p-tert-butoxyphenyl)phenyl trifluoromethanesulfonate sulfonium, Tristrifluoromethanesulfonate 
(p-tert-butoxyphenyl) sulfonium, P-toluenesulfonic-acid triphenylsulfonium, p-toluenesulfonic-acid 
(p-tert-butoxyphenyl) diphenyl sulfonium, P-toluenesulfonic-acid bis(p-tert-butoxyphenyl)phenyl sulfonium, 
P-toluenesulfonic-acid tris (p-tert-butoxyphenyl) sulfonium, nonafluorobutane sulfonic acid 
triphenylsulfonium, butanesulfonic acid triphenylsulfonium, Trifluoromethanesulfonic acid trimethyl 
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sulfonium, p-toluenesulfonic-acid trimethyl sulfonium, Cyclohexylmethyl trifluoromethanesulfonate 
(2-oxocyclohexyl) sulfonium, P-toluenesulfonic-acid cyclohexylmethyl (2-oxocyclohexyl) sulfonium, 
Trifluoromethanesulfonic acid dimethylphenyl sulfonium, p-toluenesulfonic-acid dimethylphenyl sulfonium, 
Trifluoromethanesulfonic acid dicyclohexyl phenyl sulfonium, Onium salt, such as p-toluenesulfonic-acid 
dicyclohexyl phenyl sulfonium, Bis(benzenesulphonyl)diazomethane, bis(p-tosyl)diazomethane, 
Bis(xylenesulfonyl)diazomethane, bis(cyclohexylsulfonyl)diazomethane, 

Bis(cyclopentylsulfonyl)diazomethane, bis(n-butylsulfonyl)diazomethane, Bis(isobutylsulfonyl)diazomethane, 
bis(sec-butylsulfonyl)diazomethane, bis(n-propylsulfonyl)diazomethane, bis(isopropylsulfonyl)diazomethane, 
Bis(tert-butylsulfonyl)diazomethane, bis(n-amylsulfonyl)diazomethane, Bis(isoamylsulfonyl)diazomethane, 
bis(sec-amylsulfonyl)diazomethane, Bis(tert-amylsulfonyl)diazomethane, 1 -cyclohexylsulfonyl 

1- (tert-butylsulfonyl) diazomethane, 1 -cyclohexylsulfonyl l-(tert-amylsulfonyl) diazomethane, 
Diazomethane derivatives, such as 1-tert-amyl sulfonyl l-(tert-butylsulfonyl) diazomethane, 
Bis-o-(p-tosyl)-alpha-dimethylglyoxime, Bis-o-(p-tosyl)-alpha-diphenyl griot KISHIMU, 
Bis-o-(p-tosyl)-alpha-dicyclohexyl griot KISHIMU, Bis-o-(p-tosyl)-2,3-pentanedione griot KISHIMU, 
Bis-o-(p-tosyl)-2-methyl-3,4-pentanedione griot KISHIMU, 

bis-o-(n-butanesulfonyl)-alpha-dimethylglyoxime, bis-o-(n-butanesulfonyl)-alpha-diphenyl griot KISHIMU, 
Bis-o-(n-butanesulfonyl)-alpha-dicyclohexyl griot KISHIMU, Bis-o-(n-butanesulfonyl)-2,3-pentanedione 
griot KISHIMU, Bis-o-(n-butanesulfonyl)-2-methyl-3,4-pentanedione griot KISHIMU, 
Bis-o-(methanesulfonyl)-alpha-dimethylglyoxime, bis-o-(trifluoromethane 

sulfonyl)-alpha-dimethylglyoxime, Bis-o-(1,1,1-trifluoroethanesulfonyl)-alpha-dimethylglyoxime, 
Bis-o-(tert-butanesulfonyl)-alpha-dimethylglyoxime, Bis-o-(perfluoro 

octanesulfonyl)-alpha-dimethylglyoxime, Bis-o-(cyclohexanesulfonyl)-alpha-dimethylglyoxime, 
Bis-o-(benzenesulphonyl)-alpha-dimethylglyoxime, 

bis-o-(p-fluorobenzenesulfonyl)-alpha-dimethylglyoxime, Griot KISHIMU derivatives, such as 
bis-o-(p-tert-butylbenzenesulfonyl)-alpha-dimethylglyoxime, 

bis-o-(xylenesulfonyl)-alpha-dimethylglyoxime, and bis-o-(camphor sulfonyl)-alpha-dimethylglyoxime, 

2- cyclohexylcarbonyl 2-(p-tosyl) propane, beta-keto sulfone derivatives, such as 2-isopropylcarbonyl 
2-(p-tosyl) propane, Disulfon derivatives, such as diphenyldisulfon and dicyclohexyl disulfon, Nitrobenzyl 
sulfonate derivatives, such as p-toluenesulfonic-acid 2,6-dinitrobenzyl and p-toluenesulfonic-acid 
2,4-dinitrobenzyl, 1 ,2,3-tris(methane sulfonyloxy) benzene, 1 ,2,3-tris(trifluoromethane sulfonyloxy) benzene, 
Sulfonic ester derivatives, such as 1 ,2,3-tris(p-toluenesulfonyloxy) benzene, Phthalimideyl- triflate, 
phthalimideyl- tosylate, 5-norbornene 2,3-dicarboxyimide yl- triflate, Although imidyl- sulfonate derivatives, 
such as 5-norbornene 2,3-dicarboxyimide yl- tosylate and 5-norbornene 2,3-dicarboxyimide yl- n-butyl 
sulfonate, etc. are mentioned, trifluoromethanesulfonic acid triphenylsulfonium, Diphenyl 
trifluoromethanesulfonate (p-tert-butoxyphenyl) sulfonium, Tristrifluoromethanesulfonate 
(p-tert-butoxyphenyl) sulfonium, P-toluenesulfonic-acid triphenylsulfonium, p-toluenesulfonic-acid 
(p-tert-butoxyphenyl) diphenyl sulfonium, Onium salt, such as p-toluenesulfonic-acid tris 
(p-tert-butoxyphenyl) sulfonium, Bis(benzenesulphonyl)diazomethane, bis(p-tosyl)diazomethane, 
Bis(cyclohexylsulfonyl)diazomethane, bis(n-butylsulfonyl)diazomethane, Bis(isobutylsulfonyl)diazomethane, 
bis(sec-butylsulfonyl)diazomethane, Bis(n-propylsulfonyl)diazomethane, bis(isopropylsulfonyl)diazomethane, 
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Griot KISHIMU derivatives, such as diazomethane derivatives, such as bis(tert-butylsulfonyl)diazomethane, 
bis-o-(p-tosyl)-alpha-dimethylglyoxime, and bis-o-(n-butanesulfonyl)-alpha-dimethylglyoxime, are used 
preferably. The above-mentioned acid generator can use one sort combining independent or two sorts or 
more. Although onium salt is excellent in the rectangle disposition top effect and a diazomethane derivative 
and a griot KISHIMU derivative are excellent in a standing wave reduction effect, it is possible by combining 
both to tune a profile finely. 

[0059] Loadings of an acid generator to 100 copies (it is [ a weight section and the following ] the same) of all 
the base resin 0.2-15 copies, It may be preferred to consider it as 0.5-8 copies especially, if less than 0.2 
copy, there may be few acid yields at the time of exposure, sensitivity and resolution may be inferior, and if 
it exceeds 15 copies, transmissivity of resist may fall, and resolution may be inferior. 
[0060](C) Any may be sufficient as long as it is an organic solvent which can dissolve an acid generator, 
base resin, a dissolution controlling agent, etc. as an organic solvent of the (C) ingredient used by organic 
solvent this invention. As such an organic solvent, for example Ketone, such as cyclohexanone and 
methyl-2-n-amyl ketone. 3-methoxybutanol, 3-methyl-3-methoxybutanol, 1-methoxy-2-propanol, 
Alcohols, such as 1-ethoxy-2-propanol, propylene glycol monomethyl ether, Ethylene glycol monomethyl 
ether, propylene glycol monoethyl ether, Ethylene glycol monoethyl ether, propylene glycol wood ether, 
Ether, such as diethylene glycol dimethyl ether, propylene-glycol-monomethyl-ether acetate, Propylene 
glycol monoethyl ether acetate, ethyl lactate, Ethyl pyruvate, butyl acetate, 3-methoxy methyl propionate, 
Although ester species, such as 3-ethoxyethyl propionate, acetic acid tert-butyl, propionic acid tert-butyl, 
and propylene glycol mono-tert-butyl ether acetate, is mentioned, and these one sort can be used for 
independent or two sorts or more, mixing, It is not limited to these. Diethylene glycol dimethyl ether and 
1-ethoxy-2-propanol the solubility of an acid generator in resist components excels [ 2-propanol ] in this 
invention most also in these organic solvents, Propylene-glycol-monomethyl-ether acetate which is a safe 
solvent besides ethyl lactate, and its partially aromatic solvent are used preferably. 
[0061]Following additive agent (D) - (H) can be added to a resist composition of this invention if needed. 
[0062](D) A basic compound basic compound is suitable and a compound which can control a diffusion rate 
at the time of acid by which it is generated from an acid generator being spread in a resist film by 
combination of such a basic compound. It is controlled by diffusion rate of acid in inside of a resist film, and 
resolution improves, and control a sensitivity variation after exposure, or, a substrate and environment 
dependency can be lessened and an exposure margin degree, a pattern profile, etc. can be improved 
(JP,5-232706,A.) Statements, such as 5-249683, 5-158239, 5-249662, 5-257282, 5-289322, and a 
5-289340 gazette. 

[0063]As such a basic compound, the fatty amines of the first class, the second class, and the third class. 
Mixed amines, aromatic amine, heterocyclic amine, a nitrogen-containing compound that has a carboxy 
group, Although a nitrogen-containing compound which has a sulfonyl group, a nitrogen-containing 
compound which has a hydroxy group, a nitrogen-containing compound which has a hydroxyphenyl group, an 
alcoholic nitrogen-containing compound, an amide derivative, an imide derivative, etc. are mentioned, 
especially fatty amine is used suitably. 

[0064]As first-class fatty amines, specifically Ammonia, methylamine, Ethylamine, n-propylamine, 
isopropylamine, n-butylamine, Isobutyl amine, a sec-butylamine, a tert-butylamine, Pentylamine, tert-amyl 
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amine, cyclopentyl amine, Hexylamine, cyclohexylamine, heptyl amine, octyl amine, They are illustrated by 
nonyl amine, decyl amine, dodecyl amine, Sept lies amine, methylenediamine, ethylenediamine, 
tetraethylenepentamine, etc., and as fatty amines of the second class, Dimethylamine, diethylamine, 
di-n-propylamine, diisopropylamine, Di-n-butylamine, diisobutylamine, a di-sec-butylamine, Dipentylamine, 
JISHIKURO pentylamine, dihexyl amine, dicyclohexylamine, Diheptylamine, dioctyl amine, dinonyl amine, 
didecyl amine, Didodecyl amine, JISECHIRU amine, N,N-dimethylmethylenediamine, 

N,N-dimethylethylenediamine, N,N-dimethyltetraethylenepentamine, etc. are illustrated, and as fatty amines 
of the third class Trimethylamine. Triethylamine, trhn-propylamine, triisopropyl amine, Tri-n-butylamine, a 
TORIISO butylamine, a tri-sec-butylamine, Tripentylamine, tricyclo pentylamine, trihexyl amine, Tricyclo 
hexylamine, triheptyl amine, trioctylamine, TORINO nil amine, tridecyl amine, tridodecylamine, Tori Sept lies 
amine, N,N,N',N'-tetramethyl methylenediamine, N,N,N',N'-tetramethylethylenediamine, 
N,N,N',N'-tetramethyl tetraethylenepentamine, etc. are illustrated. 

[0065]As mixed amines, dimethylethylamine, methylethyl propylamine, benzylamine, phenethylamine, 
benzyldimethylamine, etc. are illustrated, for example. As an example of aromatic amine and heterocyclic 
amine, an aniline derivative (for example, aniline, N-methylaniline, and N-ethylaniline.) N-propylaniline, 
N.N-dimethylaniline, 2-methylaniline, 3-methylaniline, 4-methylaniline, ethylaniline, propylaniline, Trimethyl 
aniline, 2-nitroaniline, 3-nitroaniline, 4-nitroaniline, 2,4-dinitroaniline, 2,6-dinitroaniline, 3,5-dinitroaniline, 
Diphenyl (p-tolyl) amine, such as a N,N-dimethyltoluidine, Methyldiphenylamine, a triphenylamine, a 
phenylenediamine, naphthylamine, diaminonaphthalene, and a pyrrole derivative (for example, pyrrole.) 
2H-pyrrole, 1-methylpyrrole, 2,4-dimethylpyrrole, oxazole derivatives (for example, oxazol.), such as 
2,5-dimethylpyrrole and N-methylpyrrole Thiazole derivatives (for example, a thiazole, isothiazole, etc.), 
such as an isoxazole, imidazole derivatives (for example, imidazole, 4-methyl imidazole, 
4-methyl-2-phenylimidazole, etc.), a pyrazol derivative, a furazan derivative, A pyrroline derivative (for 
example, pyrroline, 2-methyl-1 -pyrroline, etc.), a pyrrolidine derivative (for example, pyrrolidine, 
N-methylpyrrolidine, and pyrrolidinone.) Imidazoline derivatives, such as N-methyl pyrrolidone, an 
imidazolidine derivative, a pyridine derivative (for example, pyridine, methylpyridine, and ethylpyridine.) 
Propylpyridine, butylpyridine, 4-(1-butylpentyl) pyridine, Lutidine, trimethyl pyridine, triethylpyridine, 
phenylpyridine, 3-methyl-2-phenylpyridine, 4-tert-butylpyridine, Diphenylpyridine, benzylpyridine, methoxy 
pyridine, and butoxypyridine, Dimethoxypyridine, 1-methyl-2-pyridone, 4-pyrrolidinopyridine, 
1-methyl-4-phenylpyridine, 2-(1-ethylpropyl) pyridine, Pyridazine derivatives, such as aminopyridine and 
dimethylamino pyridine, a pyrimidine derivative, a pyrazine derivative, a pyrazoline derivative, a pyrazolidine 
derivative, a piperidine derivative, a piperazine derivative, a morpholine derivative, indole derivatives, an 
isoindole derivative, a 1 H-indazole derivative, an indoline derivative, and a quinoline derivative (for example, 
quinoline.) Isoquinoline derivatives, such as 3-quinolinecarbonitrile, a cinnoline derivative, A quinazoline 
derivative, a quinoxaline derivative, a phthalazine derivative, a purine derivative, A pteridine derivative, a 
carbazole derivative, a phenanthridine derivative, an acridine derivative, a phenazine derivative, a 
1,10-phenanthroline derivative, an adenine derivative, an adenosine derivative, a guanine derivative, a 
guanosine derivative, an uracil derivative, an uridine derivative, etc. are illustrated. 
[0066]As a nitrogen-containing compound which has a carboxy group, for example, aminobenzoic acid, 
Indore carboxylic acid, and an amino acid derivative (for example, nicotinic acid.) An alanine, arginine, 

19 



JP 2000-214587 

aspartic acid, glutamic acid, a glycine, Histidine, isoleucine, glycyl leucine, leucine, methionine, Phenylalanine, 
threonine, lysine, 3-amino pyrazine 2-carboxylic acid, As a nitrogen-containing compound which a methoxy 
alanine etc. are illustrated and has a sulfonyl group, 3-pyridinesulfonic acid, As a nitrogen-containing 
compound which p-toluenesulfonic-acid pyridinium etc. are illustrated and has a hydroxy group, a 
nitrogen-containing compound which has a hydroxyphenyl group, and an alcoholic nitrogen-containing 
compound, 2-hydroxypyridine, amino cresol, 2,4-quinolinediol, 3-Indore methano RUHIDO rate, 
monoethanolamine, diethanolamine, Triethanolamine, N-ethyldiethanolamine, N,N-diethylethanolamine, 
Tri-isopropanolamine, 2,2'-imino diethanol, 2-aminoethanol, 3-amino-1-propanol, 4-amino-1-butanol, 
4-(2-hydroxyethyl) morpholine, 2-(2-hydroxyethyl) pyridine, 1-(2-hydroxyethyl) piperazine, 
1-[2-(2-hydroxyethoxy) ethyl] piperazine, piperidine ethanol, 1-(2-hydroxyethyl) pyrrolidine, 
1-(2-hydroxyethyl)-2-pyrrolidinone, A 3-piperidino 1 ,2-propanediol, a 3-pyrrolidino 1 ,2-propanediol, 
8-hydronalium KISHIYURO lysine, 3-KUINUKURIJI Norian, 3-TOROPA Norian, 

1-methyl-2-pyrrolidineethanol, 1-aziridineethanol, N-(2-hydroxyethyl) phthalimide, N-(2-hydroxyethyl) 
isonicotinamide, etc. are illustrated. As an amide derivative, a formamide, N-methylformamide, 
N.N-dimethylformamide, an acetamide, N-methylacetamide, N,N-dimethylacetamide, propionamide, 
benzamide, etc. are illustrated. A phthalimide, Succin imide, maleimide, etc. are illustrated as an imide 
derivative. 

[0067]A basic compound shown with the following general formula (13) and (14) can also be blended. 
[0068] 

[Formula 16] 

CH 2 CH 2 0(R 31 -0) s -R 34 
N-CH 2 CH 2 0(R 3:! -0) t -R 35 < 13 > 
CH 2 CH 2 0(R 33 -0) u -R 36 
CH 2 CH 2 0(R 37 -0) s -R 39 
N-CH 2 CH 2 0(R 3S -0),-R 40 (14) 
H 

the inside of a formula, R 3 ', R 32 , R 33 , and R, [ 37 and ] Independently R 38 , respectively Straight chain shape, the 
alkylene group of the branched-chain or annular carbon numbers 1-20, R 34 , R 35 , R 36 , R 39 , R 40 shows the alkyl 
group or amino group of a hydrogen atom and the carbon numbers 1-20, R 34 , R 35 and R 34 , R 36 , R 35 and R 36 , R 34 , 
R 35 and R 36 , and R 39 and R 40 may form a ring unitedly, respectively, s, t, and u show the integer of 0-20, 
respectively. However, R 34 , R 35 , R 36 , R 39 , and R 40 do not contain a hydrogen atom at s, t, and the time of u= 0. 
[0069] Here as an alkylene group of R 3 \ R 32 , R 33 , R 37 , and R 38 , the carbon numbers 1-20 — desirable — 1-10 

— it being a thing of 1-8 still more preferably, and specifically, A xylene group etc. are mentioned to a 
methylene group, ethylene, n-propylene group, an isopropanal pyrene group, n-butylene group, an 
isobutylene group, n-pentylene group, an isopentylene group, a hexylene group, a nonylene group, a 
decylene group, a cyclopentylene group, and cyclo. 

[0070]moreover — as the alkyl group of R 34 , R 35 , R 36 , R 39 , and R 40 — the carbon numbers 1-20 — desirable 

— 1-8 — it may be a thing of 1-6 still more preferably, and these may be straight chain shape and branched 
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state and annular any. Specifically A methyl group, an ethyl group, n-propyl group, an isopropyl group, 
n-butyl group, an isobutyl group, a tert-butyl group, n-pentyl group, an isopentyl group, a hexyl group, a 
nonyl group, a decyl group, dodecyl, a tridecyl group, a cyclopentylic group, a cyclohexyl group, etc. are 
mentioned. 

[007 1]R 34 , R 35 and R 34 , and R 36 , R 35 , R 36 , R 34 , R 35 and R 36 , a case where R 39 and R 40 form a ring — a carbon 
number of the ring — 1-20 — more — desirable — 1-8 — it is 1-6 still more preferably — these rings — 
the carbon numbers 1-6 — especially an alkyl group of 1-4 may branch. 

[0072]s, t, and u are the integers of 0-20, respectively — more — desirable — 1-10 — it is an integer of 
1-8 still more preferably. 

[0073]As a compound of the above-mentioned formula (13) and (14), specifically, Tris{2-(methoxy methoxy) 
ethyl} amine, tris{2-(methoxyethoxy) ethyl} amine, Tris[2-{(2-methoxyethoxy) methoxy} ethyl] amine, 
Tris{2-(2-methoxyethoxy) ethyl} amine, tris{2-(1-methoxyethoxy) ethyl} amine, Tris{2-(1-ethoxyethoxy) 
ethyl} amine, tris{2-(1-ethoxypropoxy) ethyl} amine, Tris[2-{(2-hydroxyethoxy) ethoxy} ethyl] amine, 
4,7, 13,1 6,21, 24-hxaoxa 1 ,1 0-diazabicyclo [8.8.8] hexacosane, A 4,7,1 3,1 8-tetraoxa 1,10-diazabicyclo [8.5.5] 
eicosane, 1,4,10,13-tetraoxa 7,1 6-diazabicyclo octadecane, the 1-aza-1 2-crown 4, the 1-aza-15-crown 5, 
and 1-aza-18-crown 6 grade are mentioned. Especially A tertiary amine, an aniline derivative, a pyrrolidine 
derivative, a pyridine derivative, A quinoline derivative, an amino acid derivative, a nitrogen-containing 
compound that has a hydroxy group, A nitrogen-containing compound which has a hydroxyphenyl group, an 
alcoholic nitrogen-containing compound, an amide derivative, an imide derivative, tris{2-(methoxy — 
methoxy) ethyl} amine, and tris — ((2-(2-methoxyethoxy) ethyl} amine, tris[2-{(2-methoxyethoxy) methyl} 
ethyl] amine, and 1-aza~1 5~crown 5 grade is preferred.) 

[0074]The above-mentioned basic compound can use one sort combining independent or two sorts or more, 
and 0.01-1 copy is especially preferably preferred for the loadings 0.01-2 copies two or less copies to 100 
copies of all the base resin. When there are few loadings than 0.01 copy, there is no blending effect, and if it 
exceeds two copies, sensitivity may fall too much. 

[0075](E) Aromatic compounds which have a basis shown in a resist composition of 
aromatic-carboxylic-acid this invention by **C-COOH at intramolecular can also be added. For example, 
although one sort or two sorts or more of compounds chosen from following I group and II group can be used, 
it is not limited to these. (E) By combination of an ingredient, the PED stability of resist can be raised and 
edge roughness on a nitride board can be improved. 

[I group] -R 28 -COOH (R 28 is straight chain shape or a branched state alkylene group of the carbon numbers 
1-10) replaces some or all of a phenolic hydroxyl group of a hydrogen atom that is shown by following 
general formula (15) - (24), [ of a compound ] And a compound whose mole fraction with a basis (Y) shown 
by phenolic hydroxyl group (X) of intramolecular and **C-COOH is X/(X+Y) =0.1-1.0. 
[II group] Compound shown with the following general formula (25) and (26). 
[0076] 

[Formula 17] 
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(OH)a R « (OH) Q 
B 



(OH)e R « (OH) a 
(OHX, (OHX; 



[0077] 

[Formula 18] 
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[0078] 

[Formula 19] 




(23) 



(However, R 4 ' and R 42 are the straight chain shape, the branched state alkyl groups, or alkenyl groups of a 
hydrogen atom or the carbon numbers 1-8, respectively, and) R 43 The straight chain shape, the branched 
state alkyl group, or alkenyl group of a hydrogen atom or the carbon numbers 1-8, Or it is a -(R 48 ) h -COOR' 
group (R' is a hydrogen atom or -R 48 -COOH), R 44 -(CH 2 ) - (i= 2-10), The allylene group, the carbonyl group, 
the sulfonyl group, oxygen atom, or sulfur atom of the carbon numbers 6-10, R 45 The alkylene group of the 
carbon numbers 1-10, the allylene group of the carbon numbers 6-10, A carbonyl group, a sulfonyl group, an 
oxygen atom or a sulfur atom, and R 46 The straight chain shape or the branched state alkyl group of a 
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hydrogen atom or the carbon numbers 1-8, They are an alkenyl group, the phenyl group replaced with the 
hydroxyl group, respectively, or a naphthyl group, R 47 is a hydrogen atom or a methyl group, and the straight 
chain shape of the carbon numbers 1-10 or a branched state alkylene group, and R 49 of R 48 are the straight 
chain shape of a hydrogen atom or the carbon numbers 1-8, a branched state alkyl group, an alkenyl group, 
or a -R 48 -COOH group, j is an integer of 0-5 and u and h are 0 or 1. s1, t1, s2, t2, s3, t3, s4, and t4 are the 
numbers which satisfy s1+t1=8, s2+t2=5, s3+t3=4, and s4+t4=6, and have at least one hydroxyl group in 
each phenyl skeleton, respectively. The number with which beta makes the compound of a formula (20) the 
weight average molecular weight 1,000-5,000, and gamma are numbers which make the compound of a 
formula (21) the weight average molecular weight 1,000-10,000. 
[0079] 

[Formula 20] 

im\ 

(OH)t5 r 45 (OH) a 



(R 41 , R 42 , and R 48 show the same meaning as the above.) s5 and t5 are s5>=0 and t5>=0, and they are a 
number with which it is satisfied of s5+t5=5. 

[0080]Although the compound specifically shown by following general formula (27) - (39) and (40) - (45) can 
be mentioned as the above-mentioned aromatic-carboxylic-acid ingredient, it is not limited to these. 
[0081] 

[Formula 21] 




(25) 



COOH 




(26) 
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r -°^CH^O^ or " (29) 
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r "°^G^^C^ or " (30) 

CH 2 
I 

COOR" 

R " 0 ^CHQ^ 0R " (31) 

r "°^G^°^O^ or " (32) 

R"0-Q^CH 2 ^Q^OR" (33) 

[0082] 

[Formula 22] 
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(However, R" shows a hydrogen atom or CH 2 COOH group, and 10 - 100-mol% of R" is CH 2 COOH group in 
each compound.) A number with which alpha makes a compound of a formula (35) the weight average 
molecular weight 1,000-5,000, and beta are numbers which make a compound of a formula (36) the weight 
average molecular weight 1,000-10,000. 
[0083] 

[Formula 23] 
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CH 3 

ho ^O{^> oh (40) 

COOH 
CH 3 

H0 ^^{^^ 0H (41) 
CH 2 
COOH 



CH, 




(42) 



(43) 



CII, 
I 

COOH 



— CH 2 -COOH (44) 
HO— <^>— CH 2 -COOH (45 > 

[0084]One sort can be used for the aromatic compounds which have a basis shown in the above-mentioned 
intramolecular by **C-COOH combining independent or two sorts or more. 

[0085]Five or less copies of additions [ 0.1-5 copies of] of the aromatic compounds which have a basis 
shown in the above-mentioned intramolecular by **C-COOH are 1-3 copies more preferably to 100 copies 
of base resin. If less than 0.1 copy, the skirt length on a nitride board and the improvement effect of PED 
may not fully be acquired, and if more than five copies, the definition of a resist material may fall. 
[0086](F) Two or more sorts of polymer which introduced bridge construction which has the third class 
ester skeleton in a resist composition of other resinous principle this inventions can also be added, and the 
polymer which has not introduced bridge construction can also be introduced. Under the present 
circumstances, a partial protection-ized object of a hydroxystyrene system compound obtained by what 
performed copolymerization without a high molecular compound to be used putting in an already described 
bridge construction ingredient, and anionic polymerization and acidolysis is mentioned. In this case, although 
the basic skeleton of a main chain of a high molecular compound with bridge construction and a high 
molecular compound which it does not have does not necessarily need to be in agreement, it is preferred to 
have the skeleton which was generally alike from a point of compatibility. 

[0087](G) In a resist material of dissolution controlling agent this invention, a dissolution controlling agent 
can be added as an object for dissolution rate adjustment, and, thereby, contrast can be raised to it. As a 
dissolution controlling agent, an average molecular weight blends 100-1,000, and a compound that replaced 
a hydrogen atom of this phenolic hydroxyl group of a compound which are 150-800 preferably and has two 
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or more phenolic hydroxyl groups in intramolecular as a whole by an acid labile group at an average of 
0-100-mol% of a rate. 

[0088]a substitutional rate by an acid labile group of a hydrogen atom of a phenolic hydroxyl group — an 
average — more than 0 mol % of the whole phenolic hydroxyl group — it is more than 30 mol % preferably — 
the maximum — 100-mol % — it is 80-mol % more preferably. 

[0089]In this case, bisphenols and phthalein which were illustrated as a compound which has these two or 
more phenolic hydroxyl groups to the already above-mentioned following general formula (46) and (47) 
besides a compound of general formula (15) - (23) are preferred. 
[0090] 

[Formula 24] 

CH 3 

(46) 

CH 3 




[0091] Here, as an acid labile group of a dissolution controlling agent, the third class alkyl group of the carbon 
numbers 4-20 and each alkyl group are mentioned for the trialkylsilyl group of the carbon numbers 1-6, the 
oxo alkyl group of the carbon numbers 4-20, etc., respectively. 

[0092]To 100 copies of base resin, 0-50 copies, preferably, the loadings of the compound (dissolution 
controlling agent) which carried out partial substitution of the above-mentioned phenolic hydroxyl group by 
the acid labile group are 10-30 copies, and they can be used for them for two or more sorts 5-50 copies, 
they being able to be independent or mixing. If loadings are less than five copies, there may be no 
improvement in definition, if it exceeds 50 copies, film decrease of a pattern may arise, and resolution may 
fall. 

[0093]The above dissolution controlling agents are compoundable by carrying out the chemical reaction of 
the acid labile group to a compound which has a phenolic hydroxyl group like base resin. 
[0094](H) A molar absorptivity in wavelength of 248 nm can blend 10,000 or less compound with an 
ultraviolet ray absorbent and also a resist material of this invention as an ultraviolet ray absorbent. A design 
and control of resist which has suitable transmissivity by this to a substrate with which reflectance differs 
are attained. 

[0095]Specifically Pen TAREN, indene, naphthalene, an azulene, PEPUTAREN, Biphenylene, indacene, a 
fluorene, phenalene, phenanthrene, Anthracene, fluoranthene, acephenanthrylene, the ASEAN tolylene, 
Triphenylene, pyrene, a chrysene, naphthalene, play ADEN, picene, Perylene, penta Foehn, pentacene, 
benzophenanthrene, anthraquinone, The Antron benzanthrone, 2,7-dimethoxynaphthalene, 
2 _ ethyl-9,1 0-dimethoxy ANTO selane, 9,10-dimethylanthracene, 9-ethoxyanthracene, 1 ,2-naphthoquinone, 
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Condensed multi-ring hydrocarbon derivatives, such as 9-fluorene, a following general formula (48), and (49), 
Condensation heterocyclic derivatives, such as thoxanthene 9-one, Jiang Trenn, and a dibenzo thiophene, 
2,3,4-TORIBITOROKISHI benzophenone, 2,3,4,4-tetrahydroxybenzophenone, Benzophenone derivatives, 
such as 2,4-dihydroxybenzophenone, 3,5-dihydroxybenzophenone, 4,4'-dihydroxybenzophenone, and 
4,4'-bis(dimethylamino)benzophenone, SUKUEARU acid, SUKUEARU acid derivatives, such as a dimethyl 
square rate, etc. are mentioned. 
[0096] 

[Formula 25] 



(R 51 - R 53 are a hydrogen atom, straight chain shape or a branched state alkyl group, straight chain shape or 
a branched state alkoxy group, straight chain shape or a branched state alkoxyalkyl group, straight chain 
shape, a branched state alkenyl group, or an aryl group independently among a formula, respectively.) A 
divalent aliphatic hydrocarbon group the substitution in which R 54 may contain the oxygen atom, or 
unsubstituted, It is the substitution or unsubstituted divalent aromatic hydrocarbon group or oxygen atom 
which may contain the substitution or unsubstituted divalent alicyclic hydrocarbon group and oxygen atom 
which may contain the oxygen atom, and R 55 is an acid labile group, j is 0 or 1. The integer of 0, or 1-9 and H 
are the positive integers of 1-10, and E, F, and G satisfy E+F+G+H<=1 0, respectively. 
[0097]In the above-mentioned formula (48) and (49), in detail R 5 ' - R 53 independently, respectively A 
hydrogen atom, Straight chain shape or a branched state alkyl group, straight chain shape, or a branched 
state alkoxy group, Are straight chain shape or a branched state alkoxyalkyl group, straight chain shape, a 
branched state alkenyl group, or an aryl group, and as straight chain shape or a branched state alkyl group, 
For example, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, The thing of 
the carbon numbers 1-10 of a sec-butyl group, a tert-butyl group, a hexyl group, a cyclohexyl group, an 
adamanthyl group, etc. is preferred, and a methyl group, an ethyl group, an isopropyl group, and a tert-butyl 
group are used more preferably especially. As straight chain shape or a branched state alkoxy group, for 
example A methoxy group, an ethoxy basis, A propoxy group, an isopropoxy group, n-butoxy group, a 
sec-butoxy group, The thing of the carbon numbers 1-8 of a tert-butoxy group, a hexyloxy group, a 
cyclohexyloxy group, etc. is preferred, and a methoxy group, an ethoxy basis, an isopropoxy group, and a 
tert-butoxy group are used more preferably especially. As straight chain shape or a branched state 
alkoxyalkyl group, For example, the thing of the carbon numbers 2-10, such as a methoxymethyl group, 
1-ethoxypropyl group, 1-propoxyethyl group, and a tert-butoxyethyl group, is preferred, and a 
methoxymethyl group, 1 -ethoxyethyl group, 1-ethoxypropyl group, 1-propoxyethyl group, etc. are especially 
preferred. As straight chain shape or a branched state alkenyl group, the thing of the carbon numbers 2-4 
like a vinyl group, a propenyl group, an allyl group, and a butenyl group is preferred. As an aryl group, the 




(48) 




(R 52 ) E (R 53 ) Q 



(49) 
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thing of the carbon numbers 6-14 like a phenyl group, a xylyl group, a toluyl group, and a KUMENIRU group 
is preferred. 

[0098] R 54 is a substitution or unsubstituted divalent aromatic hydrocarbon group or an oxygen atom which 
may contain a substitution or unsubstituted divalent alicyclic hydrocarbon group and an oxygen atom which 
may contain a substitution or unsubstituted divalent aliphatic hydrocarbon group and an oxygen atom which 
may contain an oxygen atom, j in a formula is 0 or 1, and when j is 0, a -R 54 -bond part serves as a single 
bond. 

[0099]As a divalent aliphatic hydrocarbon group substitution which may contain an oxygen atom, or 
unsubstituted, For example, a methylene group, ethylene, n-propylene group, an isopropanal pyrene group, 
n-butylene group, a sec-butylene group, a -CH 2 0-basis, a -CH 2 CH 2 0-basis, - A thing of the carbon 
numbers 1-10 like a CH 2 OCH 2 -basis is preferred, and a methylene group, ethylene, a -CH 2 0-basis, and a 
-CH 2 CH 2 0-basis are used more preferably especially. 

[0100]As a divalent alicyclic hydrocarbon group substitution which may contain an oxygen atom, or 
unsubstituted, a thing of the carbon numbers 5-10 like a 1 ,4-cyclohexylene group, a 2-oxa 
cyclohexane-1 ,4-ylene group, 2-thia cyclohexane- 1, and 4-ylene group is mentioned, for example. 
[0101]As a divalent aromatic hydrocarbon group substitution which may contain an oxygen atom, or 
unsubstituted, For example, o-phenylene group, p-phenylene group, the 1 ,2-xylene 3, 6-ylene group, A 
toluene-2,5-ylene group, the 1-cumene 2, a thing of the carbon numbers 6-14 like 5-ylene group, Or an allyl 
alkylene group of the carbon numbers 6-14, such as a CH 2 Ph-basis, a -CH 2 PhCH 2 -basis, a -OCH 2 Ph-basis, 
and a -OCH 2 PhCH 2 0-basis (Ph is a phenylene group), is mentioned. 

[0102]Although R 55 is an acid labile group, an acid labile group here means what replaced a carboxyl group by 
one or more sorts of functional groups which may be decomposed under existence of acid, and it is not 
limited especially as long as a functional group which decomposes under existence of acid and shows alkali 
solubility is separated. 

[0103]As an ultraviolet ray absorbent, a bis(4-hydroxyphenyl)sulfoxide, A bis(4-tert-butoxyphenyl)sulfoxide, 
a bis(4-tert-buthoxycarbonyloxy phenyOsulfoxide, Diaryl sulfoxide derivatives, such as a 
bis[4-(1-ethoxyethoxy) phenyl] sulfoxide, A bis(4-hydroxyphenyl)sulfone, a bis(4-tert-butoxyphenyl)sulfone, 
A bis(4-tert-buthoxycarbonyloxy phenyOsulfone, Diaryl sulfone derivatives, such as a 
bis[4-(1-ethoxyethoxy) phenyl] sulfone and a bis[4-(1-ethoxypropoxy) phenyl] sulfone, Benzoquinone 
diazido, naphthoquinonediazide, anthraquinone diazido, Completeness or a partial ester compound of diazo 
compounds, such as an diazofluorene, diazo tetralone, and diazo phenan TRON, naphthoquinone 1,2-diazido 
5-sulfonic acidchloride, and 2,3,4-trihydroxy benzophenone, Quinone diazide group content compounds, 
such as completeness of naphthoquinone 1,2-diazido 4-sulfonic acidchloride and 2,4,4'-trihydroxy 
benzophenone or a partial ester compound, etc. can also be used. 

[0104]Preferably as an ultraviolet ray absorbent 9-anthracene carboxylic acid tert-butyl, 9-anthracene 
carboxylic acid tert-amyl, 9-anthracene carboxylic acid tert-methoxymethyl, 9-anthracene carboxylic acid 
tert-ethoxyethyl, 9-anthracene carboxylic acid tert-tetrahydropyranyl, A partial ester compound of 
9-anthracene carboxylic acid tert-tetrahydrofuranyl, naphthoquinone 1,2-diazido 5-sulfonic acidchloride, 
and 2,3,4-trihydroxy benzophenone, etc. can be mentioned. 

[0105]As for loadings of the above-mentioned ultraviolet ray absorbent, it is preferred that 0-10 copies are 

30 



JP 2000-214587 

1-5 copies still more preferably 0.5-10 copies more preferably to 100 copies of base resin. 
[0106]An acetylene alcohol derivative can be blended with other additive agents and also a resist 
composition of this invention, and, thereby, preservation stability can be raised. 

[0107]As an acetylene alcohol derivative, what is shown can be conveniently used with the following general 

formula (50) and (51). 

[0108] 

[Formula 26] 

0-(CH 2 CH 2 0) t -H 



R 64 R 62 
R«^C=C-C-R 63 (51) 
H-(OCH 2 CH 2 )x 0-(CH 2 CH 2 0) Y -H 



(R 61 , R 62 , R 63 , R 64 , and R 65 are a hydrogen atom or straight chain shape of the carbon numbers 1-8, and a 
branched state or annular alkyl group among a formula, respectively, and X and Y show 0 or a positive 
number, and satisfy the following value.) It is 0<=X<=30, 0<=Y<=30, and 0<=X+Y<=40. 
[0109]As an acetylene alcohol derivative, preferably, SAFI Norian 61, SAFI Norian 82, SAFI Norian 104, SAFI 
Norian 104E, SAFI Norian 104H, SAFI Norian 104A, SAFI Norian TG, SAFI Norian PC, SAFI Norian 440, SAFI 
Norian 465, SAFI Norian 485 (product made from Air Products and Chemicals Inc.), SAFI Norian E1004 
(made by Nissin Chemical Industry Co., Ltd.), etc. are mentioned. 

[0110]An addition of the above-mentioned acetylene alcohol derivative of 2 or less % of the weight of 100 % 
of the weight of resist composition Naka is 0.02 to 1 % of the weight more preferably 0.01 to 2% of the weight. 
If less than 0.01 % of the weight, an improvement effect of spreading nature and preservation stability may 
not fully be acquired, and if more than 2 % of the weight, the definition of a resist material may fall. 
[0111]In a resist material of surface-active agent t his invention, a surface-active agent commonly used in 
order to raise spreading nature as an optional component in addition to the above-mentioned ingredient can 
be added. An addition of an optional component can be made a regular amount in the range which does not 
bar an effect of this invention. 

[0112]Here, as a surface-active agent, a nonionic thing is preferred, and perfluoroalkyl 
polyoxyethyleneethanol, fluorination alkyl ester, perfluoroalkyl amine oxide, a fluorine-containing ORGANO 
siloxane system compound, etc. are mentioned. For example, Fluorad "FC-430", "FC-431" (all are the 
Sumitomo 3M make), Sir chlorofluocarbon "S-381", "S-383" (all are the Asahi Glass Co., Ltd. make), A 
uni-dyne "DS-401", "DS-403", "DS-451" (all are the Daikin Industries, LTD. make), A megger fuck 
"F-171", "F-172", "F-173", "F-177" (product made from Dainippon Ink Industry), "X-70-092", 
"X-70-093" (all are the Shin-Etsu Chemical Co., Ltd. make), etc. can be mentioned. Preferably, Fluorad 
"FC-430" (made by Sumitomo 3M) and "X-70-093" (made by Shin-Etsu Chemical Co., Ltd.) are mentioned. 
[011 3]In order to form a pattern using positive-resist material of this invention, It applies so that it can 
carry out by adopting a publicly known lithography technology, for example, thickness may be set to 0.5-2.0 
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micrometers by techniques, such as spin coating, on substrates, such as a silicon wafer, This is preferably 
prebaked for 1 to 5 minutes 80-120 ** for 1 to 10 minutes 60-150 ** on a hot plate. Subsequently, a mask 
for forming the target pattern is held up on the above-mentioned resist film, A high energy beam or electron 
beams, such as a far ultraviolet ray with a wavelength of 300 nm or less, an excimer laser, and X-rays, the 
light exposure 1 - a 200 mJ/cm 2 grade, After glaring so that it may become a 10 - 100 mJ/cm 2 grade 
preferably, post-exposure bake (PEB) of the 80-120 ** 60-150 ** is preferably carried out for 1 to 3 
minutes for 1 to 5 minutes on a hot plate. A developing solution of alkaline aqueous solutions, such as 
tetramethylammonium hydroxide (TMAH), is used 2 to 3% preferably 0.1 to 5%, The target pattern is 
preferably formed on a substrate for 0.5 to 2 minutes for 0.1 to 3 minutes by developing negatives with 
conventional methods, such as the immersing (dip) method, the paddle (puddle) method, and the spray 
(spray) method. Especially this invention material is the best for minute pattern NINGU by the 254-1 93-nm 
far ultraviolet ray or an excimer laser, X-rays, and an electron beam also in a high energy beam. The target 
pattern may be unable to be obtained when separating from a mentioned range from a maximum and a 
minimum. 
[0114] 

[Effect of the InventionjThe positive-resist material of this invention induces a high energy beam, is 
excellent in sensitivity, definition, and plasma etching tolerance, and, moreover, excellent also in the heat 
resistance of a resist pattern, and reproducibility. Therefore, it is more detailed than these characteristics, 
and moreover, the positive-resist material of this invention can form a vertical pattern easily to a substrate, 
and, for this reason, is preferred as a minute pattern formation material for very large scale integration 
manufacture. 
[0115] 

[Example]Although a synthetic example, an example, and a comparative example are shown and this 
invention is explained concretely hereafter, this invention is not restricted to the following example. 
[01 1 6][Synthetic example 1] 146 g of 2,5-dimethyl-2,5-hexane-diol and 250 g of methacrylic acid chlorides 
were dissolved into the methylene chloride 1000g, and it cooled at 0 ** under the nitrogen air current. After 
300 g of triethylamine was dropped at this so that 10 ** might not be exceeded, it agitated among 5-10 ** 
for 3 hours. After the reaction, the water 500g was added, it agitated for 1 hour, liquids were separated, and 
the organic phase was obtained. Under decompression of this, a solvent and triethylamine were distilled off 
and the rough product was obtained. By adding Kawaguchi Chemical Industry Co., Ltd. nature ANTEJI 
w-400 1%, and distilling it, the rough product obtained 178 g (63% of yield) of refining 2,5-dimethyl- 
2,5-hexane dimethacrylate of 90 ** (0.5 mm/Hg) of boiling points. 

[01 1 7] [Synthetic example 2] 194 g of alpha, alpha, and alpha'alpha'-tetramethyl 1 ,4-benzenedimethanol and 
250 g of methacrylic acid chlorides were dissolved into the methylene chloride 1000g, and it cooled at 0 ** 
under the nitrogen air current. After 300 g of triethylamine was dropped at this so that 10 ** might not be 
exceeded, it agitated among 5-10 ** for 3 hours. After the reaction, the water 500g was added, it agitated 
for 1 hour, liquids were separated, and the organic phase was obtained. Under decompression of this, a 
solvent and triethylamine were distilled off and the rough product was obtained. After carrying out the 
heating and dissolving of the rough product to the ethyl acetate 100g, it obtained the refining alpha and 
alpha and 281 g (85% of yield) of alpha'alpha'-tetramethyl 1,4-benzenedimethyl dimethacrylate by adding 500 
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g of hexane, making it crystallize, and carrying out filtration under reduced pressure of it. 
[01 18] [Synthetic example 3] After dissolving 22.7 g of p-acetoxystyrene, 7.1 g of t-butyl methacrylate, and 
2.8 g of 2,5-dimethyl- 2,5-hexane dimethacrylate in the dioxane 80g, bubbling was carried out with nitrogen 
gas for 1 hour. 3 g of 2,2'-azobis butyronitrile was added to this solution, and it polymerized at 70 ** for 15 
hours. It was dropped at a lot of hexane under churning of reaction mixture after the end of a polymerization, 
and the polymer was used as the solid. Subsequently, this was suspended to 80 g of ethanol, 1 g of 
4-dimethylaminopyridine was added, and it flowed back under the nitrogen air current for 18 hours. Reaction 
mixture was cooled after ending reaction, after adding the acetic acid 1g and neutralizing, it was dropped 
into a lot of water under churning, and the polymer in which all acetyl groups were hydrolyzed was obtained. 
The white copolymer 15.2g was obtained by dissolving this in the acetone 60g, being dropped at a lot of 
water under churning, and drying the obtained polymer at 60 ** under decompression for 24 hours, after 
repeating twice the operation again used as a solid. As a result of GPC analysis, it was Mw=32000 and the 
polymerization ratio of p-hydroxystyrene:t-butyl methacrylate:2,5-dimethyl- 2,5-hexane dimethacrylate 
was 68:27:5 from NMR. Let this be the resin A. 

[01 1 9] [Synthetic example 4] After dissolving 3.3 g of 22.7 g of p-acetoxystyrene, 7.1 g of t-butyl 
methacrylate, alpha, alpha, and alpha'alpha'-tetramethyl 1 ,4-benzenedimethyl dimethacrylate in the dioxane 
80g, bubbling was carried out with nitrogen gas for 1 hour. 3 g of 2,2'-azobis butyronitrile was added to this 
solution, and it polymerized at 70 ** for 1 5 hours. It was dropped at a lot of hexane under churning of 
reaction mixture after the end of a polymerization, and the polymer was used as the solid. Subsequently, this 
was suspended to 80 g of ethanol, 1 g of 4-dimethylaminopyridine was added, and it flowed back under the 
nitrogen air current for 18 hours. Reaction mixture was cooled after ending reaction, after adding the acetic 
acid 1g and neutralizing, it was dropped into a lot of water under churning, and the polymer in which all 
acetyl groups were hydrolyzed was obtained. The white copolymer 1 6.1 g was obtained by dissolving this in 
the acetone 60g, being dropped at a lot of water under churning, and drying the obtained polymer at 60 ** 
under decompression for 24 hours, after repeating twice the operation again used as a solid. As a result of 
GPC analysis, it was Mw=28000 and the polymerization ratio of p-hydroxystyrene:t-butyl 
methacrylate:alpha, alpha, and alpha'alpha'-tetramethyl 1 ,4-benzenedimethyl dimethacrylate was 67:27:6 
from NMR. Let this be the resin B. 

[01 20] [Synthetic example 5] After dissolving 3.3 g of 21.1 g of p-acetoxystyrene, 7.1 g of t-butyl 
methacrylate, alpha, alpha, and alpha'alpha'-tetramethyl 1 ,4-benzenedimethyl dimethacrylate, and 1 g of 
styrene in the dioxane 80g, bubbling was carried out with nitrogen gas for 1 hour. 3 g of 2,2'-azobis 
butyronitrile was added to this solution, and it polymerized at 70 ** for 15 hours. It was dropped at a lot of 
hexane under churning of reaction mixture after the end of a polymerization, and the polymer was used as 
the solid. Subsequently, this was suspended to 80 g of ethanol, 1 g of 4-dimethylaminopyridine was added, 
and it flowed back under the nitrogen air current for 18 hours. Reaction mixture was cooled after ending 
reaction, after adding the acetic acid 1g and neutralizing, it was dropped into a lot of water under churning, 
and the polymer in which all acetyl groups were hydrolyzed was obtained. The white copolymer 16.3g was 
obtained by dissolving this in the acetone 60g, being dropped at a lot of water under churning, and drying the 
obtained polymer at 60 ** under decompression for 24 hours, after repeating twice the operation again used 
as a solid. As a result of GPC analysis, it was Mw=29000 and p-hydroxystyrene:t-butyl methacrylate:alpha, 
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alpha, and the polymerization ratio of alpha'alpha'-tetramethyl 1 ,4-benzenedimethyl dimethacrylate:styrene 
were 63:27:5:5 from NMR. Let this be the resin C. 

[0121][Synthetic example 6] The 2,5-dimethylhexane 2,5— diol 146g and 160 g of pyridine were dissolved into 
the methylene chloride 1000g, and it cooled at 0 ** under the nitrogen air current. After 226 g of chloro 
vinegar acid chlorides were dropped so that 5 ** might not be exceeded to this, it agitated among 5-10 ** 
for 2 hours. After the reaction, the water 500g was added, it agitated for 1 hour, liquids were separated, and 
the organic phase was obtained. Under decompression of this, the solvent was distilled off and the rough 
product was obtained. By performing distillation under reduced pressure of this, 125 g of refining 
2,5-dimethylhexane 2,5— JI (chloro acetate) of 1 10 ** (1.5 mm/Hg) of boiling points was obtained. 
[01 22] [Synthetic example 7] The resin C12.6g was dissolved in DMF50g, 1.8 g of 2,5-dimethyl- 
2,5-HEKISANJI (chloro acetate) and the potassium carbonate 2g were added, and it heated at 60 ** under 
the nitrogen air current for 6 hours. Reaction mixture was cooled after ending reaction and the polymer in 
which it was dropped into a lot of water, and the crosslinking group was introduced under churning was 
obtained. As a result of GPC analysis, it was Mw=20000 and the 2,5-dimethyl- 2,5-hexane diacetate 
introduction rate was 5% from NMR. Let this be the resin D. 

[0123][Example of comparison composition] After dissolving 22.7 g of p-acetoxystyrene, and 8.5 g of t-butyl 
methacrylate in the dioxane 80g, bubbling was carried out with nitrogen gas for 1 hour. 3 g of 2,2"-azobis 
butyronitrile was added to this solution, and it polymerized at 70 ** for 15 hours. It was dropped at a lot of 
hexane under churning of reaction mixture after the end of a polymerization, and the polymer was used as 
the solid. Subsequently, this was suspended to 80 g of ethanol, 1 g of 4-dimethylaminopyridine was added, 
and it flowed back under the nitrogen air current for 18 hours. Reaction mixture was cooled after ending 
reaction, after adding the acetic acid 1g and neutralizing, it was dropped into a lot of water under churning, 
and the polymer in which all acetyl groups were hydrolyzed was obtained. The white copolymer 15.5g was 
obtained by dissolving this in the acetone 60g, being dropped at a lot of water under churning, and drying the 
obtained polymer at 60 ** under decompression for 24 hours, after repeating twice the operation again used 
as a solid. As a result of GPC analysis, it was Mw=15000 and the polymerization ratio of 
p-hydroxystyrene:t-butyl methacrylate was 76:24 from NMR. Let this be the resin E. 

[0124][An example and comparative example] Polymer and comparative polymer, acid generator, and alkali 
of this invention are dissolved in propylene-glycol-monomethyl-ether acetate (PGMEA), Resist liquid was 
prepared by preparing a resist composition and also filtering a class product with the 0.2-micrometer filter 
made from Teflon. 

[0125]Spin coating is carried out on the base which produced DUV-18 [ 55-nm ] (product made from the 
Nissan chemicals) for the obtained resist liquid to the silicon wafer, and pressed down reflectance to 1% or 
less with KrF light (248 nm), The pattern of the positive type was obtained by **-KU during 90 seconds 
carrying out at 100 ** using a hot plate, and performing development for 60 seconds in the solution of 2.38% 
of tetramethylammonium hydroxide. 

[0126]The obtained result is shown in Table 1. Resolution made minimum line width of the line and space 
separated in this light exposure the resolution of evaluation resist by making into an optimum light exposure 
(Eop) the light exposure which resolves a 0.3-micrometer line and space by 1:1. 
[0127] 
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(l* -ih*-y-ih^-y) xf-L'X 3- (r - 
iht-y-xh+y) xfi/y 4- (r -xb+y 
-xh+y) -a-^;Wfi/y 4- cr -xh 
^->-7°n^-» xfi/y 3- cr -xh*y- 
7°n^y) xfl/y 4 — ( l ' -ih^-/n# 

20 ^y) -a-yf;Pxfyy, 4- O' -y^n^\^ 
y;l/-xh+y) xfl/y 3 — ( 1 ' 
jv-ih+y) xfyx 4- (r -y^n^y/y 
-xh+y) -a-y^xfyy, 4- cr -fh 
+y-xh+y) xfyy 3- cr -7>+y-x 
h*y) x^yy 4- cr -7F^y-xFt-y) 
-a-yf;wfyy 4-t-7h+y*MxM 
t-yxfyy, 3- t -:/h*y#;y#x;kt*yxf- 
i/y 4 - t -7*h+y*;y#-;y^y- a -^^;y 
X^yy 4— t Y^M Fnt^x^kX^yy, 3— r 

so h^HKntf^x^x^l^X 4— rhvUKPVf^x 
^-a-^fWfyy, 4-f F7tKn77x;l/X 

fyy 3-f h7tFn77x;i/xfyy, 4-fh 
7t Kn77x;l/-a-^f;VXfyy, 7^y;yffi, 
tzzv jim, -f £ xt y», r * y ;y»- t - 7^ ;k 
* * * y 1 - T^k -f £ n y«y- 1 - 7f- 
;k 7*y;i«-t-75;k ^^y'J;H-t-75 
;k -f * n yl?y- t-75;W 7 7 y ;m- l - Til 
+/i'yyn^yf;y ^^^y;y»- l -7;y^;yy7 
n^y^;y, ■<r#=tyw&- l -7?W-yyn^yf 

40 ;k 7^y«- 1 -7;W-yyn^y;k ><^7 
y;y»- i -r;y+;yy^n^y;k ^ynyi-y- 
l -7;i/+;i/y^n^y;k 7^y;y»- l -7;y^ 
;l/-y^n^yfx;K ;>< £ ^ y ;l/@g- l -7;y^;yy^ 
n^yfx;k -f^nygy- l -7/Wy^n^y 
fx;K 7^y;yffi- l -7;y+;yy^n^-trx;k 
tZZVfrM- l -7;y+;ky^n^-trx;k Y^n 
yfy- 1 -7;^;yyyn^t^;k 7i"J;«7 
;v^;V7^yf;v, ^ 7 'MW^r^yf 
;k y;y#yy^y*;y*'y«-t-7^;y, y;y*yy^ 

so y*Myg-t-75;K y;y*yy^y*;y^yffi- 



- l -7;i^;i<->7n-vk>;k /)V#)\>%.y ijfyfty 
m- t -75;k / )V^)V^yf])V^ym- 1 -Tfr* 
;Vi/^n^y^;k / )V$.)V%.yt>)V#yW.- l -7;l- 
^v^^n^^k 1 -7 

fcESsnsfeoTtia^o cm 3 

»M±*ii^-LT^Se:ttT?fr«A^ ±!B (2) j£ 

1*^7x7 -Mix a * ywmtt^ts c t fr^g 

[0 0 3 7] (3) $#©&BicjSi;T J t©fl&©ttlt 
fiP^Sffi^ttt^ifx y f-y^tt^*^?fc-&s?fca&o, 

->7fUX ih+v'Xfl/X kn^vXkbk 

v 7°n v-xf- y ym<D r;kn xf- y ym, * 

+i/X^L-y^©7;k3+^*;k^>^X^P^ 2 
-l:Fn^>xh^>Xfkv, 2-kW->7"o# 
*->Xf kvf Oh KD^>'7;V3^->X9 L kVl, * 
*vW>i, 7;k£k*k t Fn^>7;kP;ki< 
x Fn+^yjk^Vkt-y^y^d-^k^yllw* 

Ctx 5 ©#«f*tt#aftT? fc 2 SJM±*il-& LTffl ^ s c 

[0 0 3 8] WS^fcfcVT, ( 1 ) 

5, ( 1 ) jjSc^©¥fif*tcS-j"< ¥f4©^W*ttafff 
0. l~l0t;l/%, Iic!fSL<ii0. 2~8^ek% 

^aat»nsc if9ot;i/%OT, »$l< 
tt7 0t;koKTT*^ iWtcioTa 
tttsMtta^. (2) ^tca-3<*ffio 

fa^^k 10-99. 9^;k%, Ht£?£L<«30 
~99. 8^;k%T?&3*\ (2) J8#fft % ^iSttffi 

©MIl^ 2-50 ft tc 5-40 

[0 0 3 9] S-^SSfk ]i«ft^yk-f;k ^7n-f 
;k^-^->F\ 2, 2* -77t£x7knxk;;k 
4, 4* -77t£X (4->77SfD ,2,2*- 
77t£X (4-^hk>-2, 4-vW;k^p-h 



(7) ftffl 2 0 0 0 - 2 1 4 5 8 7 
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ffitLTlk fh7tFn77y (THF) , 1, 4- 

[0 0 4 0] ft^Mlifc&mq-mic «t D n y h n-kf 
§ct nrffiTffe 5 *>\ 5 0 0 0-8 0 

0 0 OOttHT&StfctfJfSLV,, 

[0 0 4 1 ] ^*^^%^7r?kt£»£f#k 

10 ^y-mmm^atin^ymmm^W'Dmt^R&ic 

£ D U ki§tt fc £S «3mfc^f£*f U St © 

f c #»f*© 5 ( i ) ja#©¥«f**Aft&^?#£ 

££?T o kS77kft&^f M 7?t § o 

[0 0 4 2] &it, 7-#v£^fttf 

ftfcLTtk 4-t-7"h^>XfUk 3-t-7> 
+ ->Xfl/X a-^^k-4- t -fh^yX^U 
y s Xfl/X iicj:oT^SnS^7;I'3ti'Xf 
bWAWSkSo c©^cfc3Bffi0£A*«fWI8 
^7v-#fitt^tL, 0. l~10t;W, iff 
ICO. 2-8^%!*$^;: fcftW£H/\ cvrctb^ 

x^-iyy^m^m^rir^r^^^yx^iyy^m^ 

Mt% Ummc «t o T 7 x 7 - ;H4*HS*ffifi L T 7 

*inASeii:*WSU''o 7x7-;M4 
7]<«s©«as tLtk t - 7> * ym, t - 

7h+->*kfc;H, t -7SD+->*MkH, 

1 h^yif/H, 1 -xh+->xkH, 1 - n 
-7nd"kyif;H, 1 -^v7n*kyxf;H, 

1 -n-7>;k>X7kk§, 1 — f77>;k>xkk 
1, l-sec-7"h+yxf;H, l-tert-7 
h^ys-^^m, 1 - t e r t -75n+->xf;H, 
40 l -xh^v--n-7°nk°kS, l-y^n^ynt 
ys-^frm. * h+->7°ntf;l/a, xh^i/7ntfk 

l ->< f-;l/-x^;l/S^oaaittfe L < «5rK«7 

7h+->*M-;Wf;H, t -75n^i/7jk#'x 
;l/^^;l/S, 1 -x h^i/x h^i/7jk#'xk>(kk 
2-r h7t Fntf^xk^^^Tjk^'xk^kk 
so 2-r h7t Kn77-M^->*Mkkf;l' 
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)V^=f-)Vm, l -Tfr^fry^v^-t—frt^yftfr 

t©sit4~2 o©H«r;v^;va, &7;i/*;i/atf 
^n^n^USc l ~ 6 © h u 7;l^;l-> U iHtSfci 

[0 0 4 3] ±IHi&fc©^£«fc9#?JW8»rSftSH 

ftTVS^fcLTfc^ (7 a) T^StlSffc^ 

[ft 9] 

ClCH 2 C-0- 



(R 1 , R 2 , Y, nu n«±fHt|Wl«Tfe?»o ) 

[0 0 4 4] SKSSOSIAfcJu 2HB5=«7;1/:3-;1/*m 

n y yfly n n mm t H«r = vm-v ^mmit l n. t © 

^riia#ffi^ N, N-^^f F> N, N 

-5?*?-;]/7-feh75 h\ ^W^X^^F&if© 

«r 5 ym, mmti y ^ hmnmrnm ztmmuz 

[0 0 4 5] C©«fc5fcl/rff&ftfciStf^#ftfc, 
±E (1) > (2) HK<aS»c«J: t) (3) j^Hc 

[0 0 4 6] (A) $#©*#?{fc£ttfci:, ±jib/cS 

(i) ©^«w«s, wks (2) ~ (6) (omm^m 
m&ft-octm%L^t)\ corns. a^?ft^± 

£©8B#*3t t LT© 7 * U * * y ;H£X«^ 

?{^teli©§K>«Bfc LTOt: Kn+->xfl/yf 
*§fi*© 7 x 7 -;M47k^S t ^ =J- P LTIS^ L 
/cil«*WSLi\ Wh, B3#0«^ttS (la),# 
fcS (2 a) ~ (6 a) , «#©S£ttS (lb),# 
tcs (2 b) ~ (6 b) ©aHR#Bg**So¥ffii:fS 

[0 0 4 7] 

Cfti o] 




[0 0 4 8] 
[ft 1 1 ] 

^? I 1 I 2 ff^, 
R ll C- C-OC-Y-.-C-0-C -CR 1 1 
I I. L " 



H 2 C O 

r"c-c-o-( 



R T? 3 I 



^ / — \ ^ / — \ 



? 



2 1 ii R V i 

Rl Y c -°^G^ c |^O^ o - c i Rl1 



[0 0 4 9] 



ft m 2 0 0 0 ~ 2 1 4 5 
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H 2 C ° | < t H2 

R 15 C — <^J^-0-CH 2 - C-0-C-Y m -C-OC-CH 2 -0— CR 15 



H 2 C O R 4 O 

R 15 C— ^^>— 0-CH 2 -C-0-t<^)— C — <^>^-0-C-CH 2 -0 

^ R 5 r 4 R 5 I 



r 15 c — °' CH2 '^" 0_ 7(Z) — ^ — <^r°^" CH2 "° 



CH 2 



H 2 C O R 4 ^ O 

Rl5( f ^^°- CH ^ C -°^C^C ^Q^O-C-CH 2 -0 



[0 0 5 1] %3b\ R 15 «7j<^M?Xtt^^^S^ 
[0 0 5 2] ( B ) !g$»«ftl£fg£SiJ 

mmmm-mm^mtLTiz, ym-^ do) 
-^aji, sun wry** ymmfo, s u 
2) ©?y**5'.£jf3tffc ft-^hx;v*^il»^ 

(R 21 ) a M + K- (1 0) 

(fiu r 21 2©itfitt, wmsum 



S7~l 2©77;W1%SU M*li3-K^^i 

xtixMz^z.QL, k- immmM^ty* 

[0 0 5 3] R 2l ©7;l/WliLTii, ^^S, X 

- t e r t -7h^->7i^H, m-tert-^h 
7i-;«, 3-^W7i^H, 



(10) 



ft m 2 0 0 0 - 2 1 4 5 8 7 
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Jim, If)V7i^/H, 4 - t e r t -/Wx- 

7;W7x-;H^Pf6n5. 77;i/+ii/ltLt 

*yfO/N7-fR*X MJ7l^— K 1, 1, 1- 
h 'J 7Mnx^yxM*- 7t7Wn7^ v 
X;V**- h i©7;^n7WiWiV*^- K Yi/ 
i^-K ^yifyx;W^-h, 4-y fr*u<yHy 

X;l/*^-h, 1, 2, 3, 4, 5-^>^-7;b^P-< 10 

y-t? yx;i/* h m<DT V h > -> u 

[0 0 5 4] 

[fci 4] 

o 

R 22 -SO r C-S0 2 -R H (11) 

(flU R 22 > R 23 «KJiai~l 2©it««, 

xttmRvTfr&vmxt&wwfcrfr&vm, mm 20 
a 6 ~ 1 2 © 7 v -)imxi±> n p y yftr u -;i/sxa 
Kfl$(7~i 2©7^;^;Pa^*-To ) 
[0 0 5 5] R 22 , R 23 (DT)l*)imt LTfci:, 

x^;l/S, 7°Ptf;va, 7"f-/ia, 7 = ;ia, 
p^y^I^ i/^n^^i/;l/a> 7 

y s ft a o ^ p f y \t7)^)im t 

tnif;H, 1,1, l -h'J^nnxf;H, y-t 
7;V*n7f;Hf^Pf5ti5„ TV-)Vmt LT 

7x-;H, p-^h*->7xx;H, ra-/h+ so 

->7x-;H, o-y h^>7x^§, ih+->7x 

p-tert-7h + ->7x-/H, ra-te 
r t -7h+->7xx;Hi07;l/3+->7x^;H, 

2-^f;V7x-;i/i, 3-y^;b7x^7i/S, 4-y 
f;V7x-;H, xf;l/7x^;H, 4-tert-7 
f;V7xx;H, 4-7^7x^;H, ^Wx 

ft7y-;i/StLT«, y^P-O'-tfyfi, ypp^ 
y-ifyg, i, 2, 3, 4, 5— ^y^7;i/*n^y-t? 

[0 0 5 6] 
Cftl 5] 

R 25 R 26 

R 24 -S0 2 -0-N=l l=N-0-S0 2 -R 24 (12) 

(ffiU R 2 ^ R 21 ^ R 26 «MStStl~l 2©it^tt, 

^K«xas«©7^^^sxa^py>ft7;i/+;P 
a, gme-i 2©7y-^ax«^P7 i v{fc7';- 

)mxi±mmm.7~\ 

R 25 R 26 aS^«Sl^LT3§«S3g^ffMLTti; so 
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<> mvtmmitmi8,?&M&. r 2 ^ R 26 «^tmiK 
us i ~6 (ommimiiftmtcDr )i*uym%m 

to ) 

[0 0 5 7] R 24 , R 25 , R 26 (DT)l*)lM, r\ufy 

\t7)i5-)im. rv->m, ^n?y{t7v-)im, r 

7MMtLTtt, R 22 , R 23 Tiffl4L/cfc©fc^]« 
oi*WSn5o %3b\ R 25 , R 2S ©7;i/^yySi 
LTtt, y^yya, xfiyyl, 7u\£ls-ym, 7? 

[0 0 5 8] iM>'J7Wn^^yx 
Wyl^7xx;V3-Hx')^ h U 7Wn^3? y 
(p-t e r t-7h^>7xx;V) 7x- 
;l/3- K-^A, p - h;l/xyxWVl^7xx;l/3 
-K-^A, p-htoyxwvi (p-tert- 
7b+y7xx;I/) 7xx;l/3-h-')i, hVyfr* 
p y y- yx;l/*yf h U 7xx;l/X;l/*x>)^ hV7 
Mn^^yXMyt (p-t e r t-7b+->7x 
&yx.-)]/X)]/&-9^ h'J7Wn^^yx 
W^Sti^ (p-t e r t-7h^>7xx;l/) 7i 

X (p-t e r t-7b+->7xx;l/) X/l/*- 1 ?^ 
p- h/l/XVXMVlh iJ7iX^XWx7i, p 
-htoyxwvl (p-t e r t-7h+y7xx 
)V) ^7xx;l/XWxi)^ p-f;l/xyx;l/*y| 
EX (p-tert -7h+->7xx;l/) 7xx;l/X;l/ 
*:^2^ p-h^XVXMySh'JX (p-t e r 
t-7f+->7xx;V) x;I/#-#2^ 7t7Wn7 
^yxMylhU 7xx;i/x;i/*x>)^ 7"^yx;v 
*yg§ h U 7xx;VX;l/*x>)^ h U 7Md^^ V 

xfrfryM h v p -h;nyx;i/ 

* h U * 2^ h 'J7Wn^^ yx 
ystv * P"v£ 7^ (2-^y->^o^ 
>yiy> x;^*-^i^> p-hii/xyx/Wyiy^n^ 
^r^;l/^^;l/ (2-^y-y^n^-yjW x;l/#-^ 
A, h U 7Mny ^VXMvSv'^ f;V7xx;l/X 
p-htoyxMyi-y^Wxx^ 
x;i/#-#2^ h y 7;i/to^^yx;i/*yf-y'y^n 
^\^y;i/Xx^;i/x;i/jf^ , x^^ p - hiHyxwy 

& tfx tfx 
(p-h;nyx;i/*x;W i/7 N /y^x tfx (3^> 
uyx;^-;W V7 s J*%y^ ifx (y^p^y;!/ 
x;i/*-;i/) V7 s J*%y^ trx (i/^n^y^;i/x;i/ 
VTV**v, tfx (n-^;i/x;i/*-;i/) 
*J7 s I*zy, tfx (-rv7"^;i/x;i/*-;W i>'7yy 

tfx (sec-7f;VX;V») VTV*Z 
X tfx (n-7°Ptf;l/X;l/*-;W i/"7V~^^X if 
X (-rv7°Pk°;l/X;l/*-;W ->*77^^X tfx (t 
e r t -7*^;l/X;l/*-;W 5/"7V"^^X tfX (n- 

75;i/X;i/*-;W y^y'y^x tfx (-ry75;i^x 
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i\,fr=.)V) VTVtZV, ex (sec-75;WM 
=-)V) i?7 s /*&V, t'Xtter t-75;VX;l/*- 

yTv*y£y> l -i/^D^v';VX;i/*-;i/- 1 

- (t e r t y*7v~y£y, l - 

1 - (t e r t -7 = ;PX 
V7 S /*&V, 1 - t e r t -T^X^* 

x;i/- l - (t e r t -T^x;!/*-;!/) ->7^$ 
y^©yrvV^y§PI{*, ex-o- ( P -Wbxy 
-a-yW;K?y:**yz^ ex-o- 

( p - h ;i/x vx;i/*-iW -a->*7i-MWt 
yz^ ex-o- (p- Wl/xyx;l/#x;i/) -a-y 
*/ 2 )Wy**i/l*s ex-o- (p-h;l/x 
yx;v*-;v) -2, 3— ^v*vs?*v^y**-> 
.k, ex-o- (p-h;i/xvx;W-W -2-yg 1 
4-^y$yis*yyv**zsi^ ex-o- 

(n-^yx;i/*-/W - a -yW;K?y;**y 

.k, ex-o- (n-^VXW-W -a-^7i 
x;l/^ys}-^>Z^ a-o- (n-7^yXM- 
;W - a - ^>^n^>;^V*+i'i„ ex-o- 
Cn-^yx;i/*-;W -2, 3— 

y*+S/A, IfX-o- (n-^it^W-W -2 

-^^;i/-3, (fx 
-o- (^^yxMx;W -a-yy^K^y^y 
ex-o- (h'J7Wn^^yx;V*-;W -a 
-^W;K?y:*^>Z^ ex-o- (1, 1, 1-h 
y 7Wni £ yx^*-;W - a - V*=?)W V 

S/A, ex-o- (t e r t-7?VXMo;W -a 

-yy^l/^y^yz^ ex-o- O^-^i/^ntf 
7£yx;i^x;i/) -o-^f-;i/^y**s/A, ex 
-o- (J/^O^yXM-/W -a-V*f-)W 
V**zsk s ex-o- -o- 
yW;K?y:**yZ^ ex-o- 
■t?yx;i/*x;i/) -a-yyg^K^y^yz^ ex- 
o- (p-t e r t -7"-9 L ;wy-syx7i/*^;i/) -a 
-yw^y^yz^ ex-o- (^J'l/yxM 
-a-V*?)WV**i'l> n t*x-o- (#y 

7 7-XM-W - a ^;l/^y tf*S/2^©7 

y**yi,SfWfts 2 -s/*n^s/;]/3S/;]/jp-;]/- 2 

- (p-h;l/xyx;l/*x;l/) 7°n^y\ 2— rV7°n 
tf;l/*;l/^x;i/- 2 - (p-htoyxM-W yn 
/ ^ y m<D |3-^rfx;i/* yff *f*, y 7 i-zVi/'x** 
x y y y n ^~>;i/^x;i/* ym<D y x;i/# yff* 
{*, p -h;vxyxwv82, 6-yxhn^ 
;K p-h;Vxyx;l/*yi2, 4->*xbn^yv f ;l/ 
^©xFn^yy;l/X;M^-hit*ffc, 1, 2, 3- 
hyx (^^yxwxM^y) ^y-ex 1, 2, 
3-hyx (h'J7Wn^^yxM^W+-y) ^ 
y-t? x 1 , 2 , 3 - h y x ( p - h ;i/x yx;P*x;i/ 
^y) ^y^>i«DXWySxxf;ilW*, 7# 
;MSK-^;i/-h'J7y-f, — f;V- 



(11) f#P*l2 0 0 0-2 1 4 5 8 7 
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l-yy-K 5 2, 3-y#;M^y 

4 5 k — r )]/- v y 7 y- h , 5 - y y- 2 , 

— f;l/-hyy-K 5-7;l/ 
jp;]/* y- 2 , 3 - y w 5 F — f n - 7* 
^;i/x;i/**- h^©-f 5 F— f ;i/-x;i/**- MIW 
fl^HfW 6 ns *\ h y 7 m p y 2 y x y» h 
y 7ix;i/xwx>)^ h y 7Wn^3? yx;v*y 

m (p-t e r t-7b+->7ix;l/) y*7ix;l/X;l/ 
#x>^ h'J7Wn^^yxMyShyx ( P - 

10 t e r t-7>3r~>7xx;l/) X;l/#x£Z^ p-h;l/ 
xyXMyfb 'J 7xx;l/X;l/*x>)i, N p- F;l/X 
yXMyf (p-t e r t-7b+y7ix;l/) V7 

p -h;l/xyx;V*yihVX 
(p-t e r t -7b+->7xx;V) XM^^AfiD 

tx-jAffi, ex (^y-t?yx;i/*x;i/) V7 S /*Z 
y, ex ( P -b;i/xyx;V*x;v) y7v"^^x e 

x (y^n^y;ix^*-;W y"7^^y, ex 
(n-^;i/x;i/*-;w yryy^y, ex (-rvy 

yryy^y, ex (sec-w 
20 yry'y^y, ex (n-7nif;vx;v* 

yryy^y, ex (^v7ntf;vxMx;w 
yr x /y^y, ex (t e r t -7^;i/x;i/*-;i/) y 
ryy^y^yr^y^yf^f*, ex-o- ( P - 
h;l/xyx;V*x;l/) - a -yy ^;i/^y :t^yz^ e 
x-o- (n-7?yxMxw -a-yy^;i/^y 

^j±?ii^t<:«n, yrvy * yff *{*&tf^ u ^y^ 

5 c t «t D , Xn 7 r -f ;i/©«lliE*ff 5 c t imtfe 
[0059] m^mmi^ma, ^-x»sg 1 0 0 

§15 (MMWk JXT^lC) tC^LTO. 2~1 5Wk 

0. 5~8gPtf§clt*WSL<, 0. 2 8Wc»fca: 

if^cfefx 1 5gp^g^styyxh©s»^ffiT 

L, S^fe So 

[0060] (O 

40 #«HllTMse/H£ftS (C) fiSc»(Dlr«!§mi;LTa, « 

a, ixtfy^D'xwyy y^;i/-2- n -75;y- 
yhyWhyl, 3-yh^y7^y-;K 3-y 
^-3-y h^y7^y-;k i-yh^y-2-x 
n/V-;K 1 -x h^y- 2 -7°n/V-;H§©7;i-' 

xi Xneyy^y xi-;l/^yy^;l/x— r;K 
x^yy^y 3-;i/ty^f;vx-f;K 7°n eyyy" 
y xt-;i/^yx^;i/x— r;K xfi/y^'J xr-71/^ey 

so x^;i/x— r;K Xneyy^y xi-;i/yy ^i/x-f- 
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;k kx^ky^y n-;l/ky ^;l/x— r;l^©x~ r 
;l/Sl, yntfyyyy n-;l/t/^f;l/x-f;V7'bf 
-K 7ntfky^y n-;l/^/x^;l/X— r;kr-fef 
-k ?L«x^;k tf;H£y»x^;k SSb^;k 3 

h^i/7°ntf^y»^^;k 
VSxf;K e r t -7*^;k 7°nk°^V^t e 

r t -7*^;k y°ntfyyyyxt-;l/-^7-t e r t 

;l/x-f^7-t!f - Ft ©xxfWW?. 
ft, C ft 6 © 1 a*¥ffiTX« 2 fflSUifcil^ L Tffiffl 

y xi-^ky^l/X— r;l^ l-xh+->- 2 -y°nA 
7-;k ?L»x^;l/©ffe S£i§MT£aynk 0 uyk 
y y ^;l/x— r^r-b-r- h&tf 

[0 0 6 1] *5S^ob^xMfifi8%fctt<gjSK:*Si;T 
OT©«fc5fti£finffil (D) ~ (H) 

So 

[0 0 6 2] (D) SSttft^B) 

D , kkT. h M^T©l««Kf fi^«J2ftTMfffi 

f^^±t?ctm§ (WBB¥5-2 3 2 7 0 6 
^ ^15-2 4 9 6 8 3^ [W]5-l 58239 |W| 
5-249662^ ^5-257282 |3] 5 - 2 
8 9 3 2 2^, ^15-2 8 9 3 4 0^ffi^FiH«) „ 

[0063] ccDkoKmrn'mt^t lth. 

3t;;l/**S/S*Wr 
S^Hft^k *;l/#x;i/S£ S #^lgft^ 
H Fn^S^TSl^llft^ n Fn^7xx 

75FSfs|fk ^3FfMf*^*W6ftS*\ ft 
fcHflgffir 5 y*W*cffl^ 6 ft s 0 

[0 0 6 4] mfomcte, m-mmmmr ^ymtL 

T, 7ytx7, X^;kT5X n-7° 

ntf;l/75X -f V7°ntf;l/7 5X n-W75 
X -fV7f^75X s e t e r 

t - t e r t 

75 X ->^n^yf;F75X a+WSX yy 

/x;l/75X r^l/?5X Ff-»V7SX -fef-;!/ 
75X yfky^75X xfkv->75V, rh5 

x^yy^y* 5 ymtm^tu m^mmmmr 5 

yltLT, W^;l/7*y, j;xf;I/7*X k-n 
-7°ntf;kT5X i>'-f V7°ntf;kT5X k-n-k 



(12) 0 0 0-2 1 4 5 8 7 
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^;kr 5 X k-f V ~?<f-frT 5 X k- sec- y^;i/ 

i/A^->;F75X y-y^n^WSX ^7°f- 
;l/75X y't^WSX ^/x;V75X ^f^ 
;I/75X ■>*Ffi';V75k y*W5>, N, N 
-^Wfky^^k N, N-kW^x^y 
y->75X N, N-^f;l/fh7Xfkv^y^5 
yf^sn, SH«©flgMK7 5>-iitLT, by 

h'JxW5X hy-n-7°ntf;l/ 
10 75X hy-f y7°ntf;kr5X MJ-n-7f-;I/7 

5 x h y -f v y-T-^r ;x h y - s e c - y^r 
;x h-y^yg^kr^x F-yyyn^yk^rs 

h-y^y^kr^X h'Jt^f;V75X hU/x;!/ 
7 5 X by f'-»F 75X h'JF r>';l/7 by 
•trW^y N, N, N* , N* — rh^^^k^f- 
kv^75y, N, N, N* , N* — r h^^Knf- 
F-»75X N, N, N' , N' -fh7^f;l/fF 

5xfky^y^5 y^WJ^ft § „ 
20 [o o 6 5 ] sfc, gfigr = yftt lt«, w*.fcrs?* 

^;Hf;l/75X ^^;1/x^;1/7°d^;1/7 = y, ^y 
■y*;i/75k 7x^f^r;y ^y-y;i/-y^f;V75 
y^WJ^ftSo 7?§$r = y§traill3S75yii 
©JW*:M£ LTti, 7 x y yffspft (M*-fc?7x y y, 
N-^^;krxyy, N-xWxyy, N-kntf 
;krxyy, n, N-y^f;F7xyy 2-^^;kr 
xyy s 3-^f^rx'jy x 
f;V7xyy, y°nif;V7xyy, H;^;k7xy 
y, 2-xhnrxyy, 3-xhnrxyy, 4-x 
so h-D7xyy, 2, 4-y'xFn7x'Jx 2, 6-k 
-hnrxyy, 3, 5-kxhn7xyy, n, n- 
WflHWi'yl) , k7xx;l/ (p-hy;k 7 

;y, ^f;i/y°7xx;i/75x F'j7x^;F7;y 
7x^yy-/7;x t7f;i/75x y75/t7^ 
by, tfn-;HI^f* (M^a~k°n-;k 2H-tfn- 
;k 1 -^^;l/tfn-;k 2, 4 -kyk^tfn-^, 
2, 5-yW;H£n-;k N-^f-;Hfn-;1^0 , 
^ky-/kl»f* (i?ij>uf^ky-;k -<V**V 

, t-TV-hmmfo (M^a^ry-;k k 
40 yf7y-;m) , k5ky-;Hfs|{* (»mu^$ 
y-;k 4-^;M5^M 4 -y:^;l/- 2 -7 

xxW5 ; /y-/^:' , \i'7'/-ii,m^, 77+fy 

il^f*, k° n y y^^f* (MAS t; n y y, 2 - * 
-l-Hn'jyf. , fnyy-y^gf* ^Rtftruu 
•>*x N-y^^tfnyyy, tfnyyyy, N-y-7- 
;^nyKyf) x ^s^yyyfiwf*. ^syvyk 
y«l«^ h°yyyfis|f* (M^tftfyyy, y^tf 
yyy, x^;i/tfyyy, 7°ntf;i/tf y ky, y^tf 
yyx 4- (i-7fMyf« tfyyy, ky;-? 1 
so ;i/tfyky, hyy-7-;i/tfyyy, h yxf-;i/tf y k 



ft IS 2000-2145 



X 7x-;HfU^x 3-/7/7- 2 -7xx;i/k°y 

y'7\ 4-ter t-7^;HfU^y, i>'7x— 'J 

tfyj/"y, 5/*/ h^>tfyyy\ 1 -*^;i/-2-if y 
Kv, 4-tfnyyy tfyyy\ i->!f;i/-4-7x 
^HfU^y, 2- ( 1 -x^;K/n If ;17) tfy^x 

ysytfyyx y/gy773y tfy^v^) , t°yy 
^ t°y3>>V!fs|{*, tfy^T-fPif^ t°y 
yy >fi«f*. k^yy^vif*^ ^y^yst* 
it, ^^yytmit, t^vymm^ ^f-^ 

IfSMk -iv^yv-mmi*, \w-4y$y~m 
mi*-, ^yvvymm^ *;v>mm# wmi*/ 
yx 3-^yyy*M-h'j;i/f) , -rv^yy;/ 
mmit, zsyyvymmfo, ^--ryvytnmw, 

v*?ymmt, ti)WW~mmi& y^j-ywJy 
mmfa Ttvvvmmfa y^-r^ymm\t, 1, 1 

0- 7xtyfn'jyiift, 7r-y»ff*, 7r/ 
j/yiiaWs yy-ymm#, VT/yymmi*. 77 

[0 0 6 6] Hfc, 3t;;l/^S/S*Wrs-&aSft^ft 

& 75/^M»f* 77-X 7 

txf-^x yyny~>x yy^/L-n/^x n-r~> 
x y^-x 7i-;i/77-x xi/t^x y>>' 
x 3 -75/ if^s?:/- 2 /F^>7 

£W t lt 3 - tf y y», p - h ;i/x yx/b 

ftim 7;l/n-;M4-a-a«ft^#5t ITli, 2-tH 
n^i/tfyj/'x 73/ yw-;k 2, 4-^yyy 
^-;K 3— r vF-^/yy-n-'t: Fb-h, 
xyy-;i/7sx v*xyy-;i/73x hyxyy- 

*75X N-if;l/-7x^/-;l/75y N, N-v* 

y, 2, 2* -/3yyxyy-;k 2-737x/y 
-;k 3-73y- 1 -yn/V-;K 4-75/-1 
-yyy-;K 4- (2-t:Fo+->xf;W t;l/*y 
X 2- (2-kFn^->xf;W tfyi/'x 1- (2 
-t Fn^yxgyio tf^yy'x 1- [2- (2-t: 

yy-;K 1- (2-tFn+->x? L ;W tfny^y 

1- (2-kFn^->xf;W -2-tfnU^/x 3 
-tf^yyy-i, 2-yuAy-Jt—^, 3-tfny 
7>V- 1 , 2 -yuAy*J*—)V^ 

yv*y 3-yyyy y>>v-;K 3-i>wv-;k 
1 -y^;v-2-tfny>> , >'xyy-;K 1 -7-yy ^ 
yxyy— ;K N- (2-kFo+->xf;V) 7^;M 



5h\ N- (2-tF*n^xf;W YVxnfy75 
F^M^StlSo 73 FfPlf*fc Lttt, #;W>.73 
h\ N-/g/W>7kk73 F\ N, N-^^;l/#;W> 
73 F, 7-feF73F\ N-/g/77-fe h73 F\ N, 
N-7>W;77-feF-73 F\ 7°ntf^-y73F\ tyX 
7 5 F^-i f ij j rii/ f 5 I / 7H 7 Ltd 7*;P 

Y5F\ -yy->yy3H\ vw5Ftwssns„ 

[0 0 6 7] lie, Tte-|5S (1 3) (1 4) 7? 

^ s n 2 fgsttft^^iB^f s c 1 1 7? * s o 

[0 0 6 8] 
Ut\ 6] 

CH 2 CH 2 0(R 31 -0) s -R 54 



(13) 



N-CH 2 CH 2 0(R 32 -0) t -R 3S 

CH 2 CH 2 0(R 33 -0) u -R ?6 

CH 2 CH 2 0(R 37 -0) s -R 59 

N-CH 2 CH 2 0(R 3S -0)t-R 40 

H 



(iW> R 31 , R 32 , R 33 , R 3 \ R 38 teZtl^tV&iL 

LTwmR, fttmwumvwmmk 1-20 ©7;u 

^■\yym, R u , R 35 , R 3 ^ R 3£ / R 40 «7j<^ll7^ 
KfllU~2 0©7;^;l/SX«73ya^U R 34 

fcR 35 , R M J:R 3S , R 35 t R 36 , R 34 £ R 35 tR 3! v 
R 39 ^ R 4o tt^n j C f mS^LT«*^LTt>«tV 0 
s, t, utt*ft j eftO~2 0©S8R*3*fo fflU 
s, t, u=0©t^ R 34 , R 35 , R 36 , R 3 \ R 40 

[0 0 6 9] R 31 , R 32 , R 33 , R 37 , R 38 © 

r^UymtLTlt, KSSl-20, jffSKBl 
~1 0, ItifSKIil ~8©fe©7?£D^ Mf*Wt 
ti, ^fl/Vl, xfl/Vl, n-ynif^yS, yy 
yntfbyg, n-7fU7E ^77^1/71, n- 

-fy^yfyyi, ^->pys, yx 

b7l, 7/771, 770^7^771, 770^ 
y77lfAW5ftS„ 
[0 0 7 0] R 34 , R 35 , R 36 , R 39 , R 40 ©7 

^^;7StLT«, MSl-20, »SL/<ttl~ 

8, HKifSb<tti~6ofeoTfa5»3 % citifiaaii 

tt, y^uS, xt 1 ^ n-7°ntf;7S, yy/ntf 

;i/S^ n-y^s, yyy^;7S, t e r t-y^;v 

1, n-^i/^S, 77^7f;H, ^i/;7g, y 
x;l/g, •r~> / ;7S^ FT^^^S, hyy^/^S, 77n 
^y^S, 77n^7;«f^W5ns„ 

[0 0 7 1] IE, R 34 tR 3 y R 34 tR 36 , R 35 t R 
36 , R 34 tR 35 tR 36 , R 39 tR 40 m&t&l8fr&t§ 

*©iSo^Stti~2 0, it)»Sb<tti~ 



(14) 



ft fM 2 0 0 0 - 2 1 4 5 



mmi ~6, #tc l ~4©7;i^;i/S^>«LTt^Ti 

[0 0 7 2] s, t, utt*n j en0~2 0OSE»T?» 
iWSL<lil~l 0, SEjff$L<(il~80 

[0 0 7 3] ±!2S (1 3) , (14) Oft^fttLT 
JWfrfltycfci:, hUX {2- 0<h^»<h*X> 
;W 75 X hUX {2- yh+J/im) 
;W 75X hUX [2- { (2-^+->lF^» 
*h*M x^;W 75X hUX {2- (2-><h* 
•>ih^-» xf-;M 75 X hUX {2- (l-^h 
*->xh+-» x^;M hUX {2- ( 1 -x 

htJ/lh+f) x^;M 75 X hUX {2- (1- 
ih+->/n#-» x^;W 75 X HJX [2- 

{ (2-tKn^->ib+-» xh+-» xf;W 7 5 

X 4, 7, 13, 16, 2 1, 2 4 — 'V^*^- 
1, 10— XT+flX^n [8. 8. 8] 'v^ntf 
X 4, 7, 13, 18-fh7tW-l, 10-; 
7^>xa [8. 5. 5] x-Tn^x l, 4, l 
0, 13-fh7W-7, 1 S-VTWi/Zu* 
^£r#X 1-7^-12-^7^X4, 1 -7+f 
-15-^^V-5, 1 -7+f- 1 8-75">y-6 
IW6nS. #EC?gH»75X 7xyxWW*. 

tfnyxvM*f*^ tfyxvi^^f*. ^yyxtl#i*. 

X {2- W^WhW X^/W 75X h'JX 
{ (2- (2-^ht->xht-» x^;W 75X h 
iJX [2- { (2-^h^Xxh^x *<f-M x^ 
;W 75X l-7f'-15-^7')y-5f«L 



©Xx7-;M47j<ffiS (X) t^C-C00HT«n 

(Y) fcO^tW^X/ (X + Y) =0. l~ 
1. 0T$5ft^| o 

[I IP] TiE-HKS (2 5) , (2 6)T?^nSft 

[0 0 7 6] 
[ftl 7] 



(OH),, 



[0 0 7 7] 
[ftl 8] 



[0 0 7 4] %:Jb\ ±|H^Sttft^(« 1 II^^ffiT'X 

a 2 aeu:*fi#-&tJ-&Tfflvs c ^©ea- 

«a^-X«flgl 0 0gB£*fLT2g|$OT, »$L< 
HO. 0 1-2SB, ffrcO. 0 l-lSP^iffjB-efeSo 
E^Mtf 0 . 0 1 g|3«fc 9 e^&Sltffc < , 2 gp 

[0 0 7 5] (E) ^§K*;^X^ 

h fifigft^? =C-COO HTtk 40 

M^-fJTiH i sst; i i p*p sa^ns 1 ax a 2 iitx 

±© {ta*£:fiOT c n 6 pis $ 

n?.t©Taa(/\ (E) f&ftcDffi&lc&K), I/->*Xh 
©P E DSStt*|Rl±S-Br, g{fc(SSR±T?©Xy5?5 

[IP] (1 5) ~ (2 4) Tv^nSft^ 

ft© x x y -;Mt*«ao*^jg?o-a5XH:^ai5*- 
r 28 -cooh (r 28 a^isa i~io ©«ii«xa^ 



(15) 



ft ?M 2 0 0 0 - 2 1 4 5 



4 

(OH) t2 



R 41 s3 (OHX 3 




v, 4 



i-MXIif7fMT$^ R 47 a*^JS?xa^ 

•f ;ht£ r 48 «k^r i~io <Dmmwxitttm 

Ui<DT )V%-\sZ/m, R 49 «*jgM?X&Kflf$C 1 - 8 © 
aUttxa^Rtt© 7;i/+;nxa 7;^-;Hxa - 

R«-CO0HlT*5o j « 0 - 5 ©»£"?£ D , 
u, hli0XSlT$5„ si, tK s2, t 2, s 
3, t 3, s4, t A&^tl^tls 1 +t 1 =8, s2 
+ 12 = 5, s 3 + t 3 = 4 , s4 + t4 = 6 Srrf S 
L, *'^7i-;H»E'>S< it 1 -3©/J<«S* 

ir-rsi^aaT-a&So pas (20) ©ft^^sa 

0 0 0-5, OOOfctsa, yttS 
(21) ©{fc##r£M¥£#?£ 1 , 0 0 0-1 0, 
OOOttSiT^So ) 
[0 0 7 9] 
[ft 2 0] 



[UP I 



(QH)b r« (OH) q 



COOH 



<=\=y R COOH 
r 



(R 41 , R 42 , R 4 Mi±fet^l«©««^to s5, 
t 5 li, s 5 ^ 0 , t 5^0T\ s5 + t5 = 5 £r?SS 

f SSTC&So ) 

[0 0 8 0] ±fB7f§**;^y«fiSc»fcLT, Hf*6^) 
fc«TiE-||fe£ (2 7) ~ (3 9) MS (4 0) - (4 

5^ TvTx^n§ft^^ws;ifc^T^s*\ ens 

[0 0 8 1 ] 
[ft2 1] 



({IU r 41 , R 42 a^tx^'ti7j<^M?xas*f5(i~ 
8©Bil«xa^K«©7;P^;PSxar;^-;i/ST 
<£> D , R 43 «7j<^M?XttK*a 1 ~ 8 ©BJ®KX«# 
««©7;i^;i/gXtt7;i^-;i/S, gtvtt- (R 48 ) 
h-COOR* S (R* «7j<^M?Xa-R 48 -COO 
H) T&D, R 44 (CH2) i- (1=2-10) , 

-;i/S, itfSM?x«5IftM?, R 4S ttMlil~l 0 
or^+uvs, MS® 6~i ooru-uva, 

x;V*-;Pfi, SfSM?X«5IftM?, R 46 

1, 1 m§ki~8<owmtfjL&i*ffijitDTfr 
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OR" 




COOR" 



r "°^O^O^ or " <3l) 



r "°^G^°^C^ or " (32) 

r "°—Q— cu i^}— or " (33) 

[0 0 8 2] 
[ft 2 2] 



30 




(34) 



(35) 



(36) 



(37) 



(38) 



R "°— <^^— CH 2 -COOR" (39) 

(ffib, R " tt/KfSM^XaCHz COOHl^U 
^fbg-^fci^T R " © 1 0-1 OOtMliCHzC 
OOHim,, a (3 5) ©ftgr^SM 

f^?li, ooo~5, ooottsi, jsas 
(36) (Dfcsmzmmy&ttm i , o o o ~ i o , 

OOOttStT'SSo ) 
[0 0 8 3] 
40 [ffc2 3] 



(17) 



ft fM 2 0 0 0 - 2 1 4 5 8 7 



_ f* 3 _ 



CH 3 



O-pO 



CH 2 



ttW® 100-1, 000, jf$L<lil50~80 
o T\ fro^ftfc 7x7 -;Mkk»g* 2 ofitift 

It «t D^f*t LTTOo- 1 o o *;i/%©IiparT«g| 

[0 0 8 8] 7x7-;M47K«S©7j<^M?©« 
^SSSK «t S«Si*tt, W?7 x 7 -;M47kl!g^ 
{*© 0 W%&±, L < 3 0 t;l/%«±T?$ D , 
£/c, fOifiiil 0 0*;!/%, J;D£?£L<«8 0^& 

[0 0 8 9] C<Dt§^ ^^S7x7-;M47k^S«:2 

(1 5) ~ (2 3) <0k£m<0VS.fr! : m-®& (4 
6) , (4 7) K{?iJ^L/cJ;9%tfX7x7-;l/iI, 7 

[0 0 9 0] 
[ft2 4] 

CH 3 _ 

^~)— C-O (46) 
HO-^— 9 I ^— ^OH 
CH 3 



[0 0 8 4] ±fH#Wg£=C-C00HT?^* 
[0 0 8 5] ±fE5j-?F^=C-C00HT^£n§§ 

mt^wmit^(Dmumn, <-zmmi oogp 

LT 5 SPOT, if $ L < a 0 . 1 ~ 5 gp. i 5 

L<tti~3aPTf*So o. i m^tj'p^tmitmm 

fa±-V<Dffi\ZRVP E D 6 n* 

[0 0 8 6] (F) *©flS©8fBij£# 

[0 0 8 7] (G) )8«MfPM 
*^©777b#Stai:, !§»««SfcLT?g« 
ffil»8!l*Sfiirf s c t cnc i D n 7 b 77 b 




[0 0 9 1 ] imw^jwi^ssst LT 
30 a, KS»4~2 0©=ft7;i/*;]/^ =&7;i/+;i/S^ 
tftJpnKSK i ~ 6 cd b y 7;i^;i"7 u ;va, 
4-2 o©jj-^vr;i/+;i/S^we.ns 0 

[0 0 9 2] ±!B7x7-;Mx7j<S§£:iFFS£ST^ 
BlOOBPfcftU 0~5 0gP, »$L<tt5~5 0 

as, <tt)ifSL<tti o~3oap?*Q % *§axa2a 

40 [0 0 9 3] ±12© J: 5 7x7 

So 

[0 0 9 4] (H) g^HMM 
St, *5gHJl©77Xb*fflfa;i, ITOIMtLT 
StU 2 4 8 n mT©t)l/|Wff 1 0, 0 0 0 JJCFOffc 

aassfitc^u jims»^wr«777h©i3 

so [0 0 9 5] MfWjtai:, ^y^VX 77x7, "A 7 



(18) 



ft fM 2 0 0 0 - 2 1 4 5 8 7 



33 

-fey, tv^^x 7iti/X 7xtvH/x 7y 

7W7yfX 7-t!7xtVbyi/X 7 
■teyyhVlsV, h'J7x-i/X tfux ^U-bx 
y-7#UX 7M7fX tf-bX ^'JUX 
7iX ^y^tX ^/7ifyH/X 
t/X ryhny^yx'ryhnx 2, 7-v^h 
^yt7^i'X 2-x^;i/-9, lo-y^F^yr 
yh*7X 9, io-y7Wyh7*x 9-x 
h+y7yh7ty, i, 2-t7b+7x 9-?;i/ 

"FKHlfcS (4 8), (4 9) ^Oft^^SK 

ftTkUffiif*, fryhi' 

X ^W^*7x^©IS^»lif||«#, 2, 

3, 4-h i Ji;>n4 : -y<yy'7iyy, 2, 3, 4, 

4' — r h7tKn^MyV7x7X 2, 4-y'H 
Kn^y7'7i7X 3 , 5 -yt FP+-y^y7' 
7x/X 4, 4' -yuFD+y-^y^i/y 

4, 4' -t£x (v^^i/r^/) ^yv"7x7yf© 
tyy^xyyiift;, x^xrm 

[0 0 9 6] 
[ft 2 5] 

C r ")e (R 53 )o 

(Rii)F -C03-[^ 54 ^ c °° R55 ]H (48) 



")e (R 53 )g 



[(R !4 )5COOR 53 ] H 



(S^ R 51 ~R 53 B^ft^Mfcx^fKM^ 
-;l/ST$»So R 54 ttlllf^T^Tt. 

t l < «#»n© 2fffi©ag«^ft7j<^s 1 sans?* 

ftTkHS, MygM?£^A/e^Tfc«t^BSIfe L < \m 
mm® 2 fffi©7?§KKft7k^sxa»M?TS t) , r 

55 liWSglTSSo jttOXttlTM. E, F, 40 

g a^-n^n oxa 1 ~9 ©sit hbi-io ©e© 

froE + F + G+H^l O^ffiSTSo ) 
[0 0 9 7] Htf¥L<«, ±fffi£ (4 8) , (4 9) 
lC*5l^T, R 51 ~R 53 a^-tl^'MSlJitcl/K^M?, an 

;l/^;l/S, ais«t L < «^««©7;l^-^SX«7 
y * D s *ii«X«/x««©7;l^;l/g t LT 
tt, fflfcfcf^l/S^ x^;PS, n-7°ntf;l/S, -TV 
7°ntf;l/g, n-T^a, s ec-7fiH t e r 50 



y^;vs^©K^a 1 ~ 1 0 © t ©*wan?« d , *t 

fe^^;l/S, x^;l/g, -rv7°ntf;l/S, tert-7 

^;i/S*^«t wsl< E^snso aii«x«5xR«© 

r^n^-yltLTB, WAfcr^h+S"^ xh^i/ 
S> 7°n*°4->g, ^V7°n^^S, n-7>^> 
I, sec -7>^>S, t e r t -7>^>S, *v*- 

i/p4^>s, y^D^-yo+yif ©Mil ~8© 

fe©*W»T-*SD, h*->g, J 

Vfu^i/S. t e r t -7ht-ylW)!lfSL< 
ffll^Wo *il«X«5xR«© 7 ;!/ n * zs T)V*)m 
t LTli, Y*l/*f-)V&, 1 -x h^i/7n 

tf^g, 1 -7d^^->x^;VS, ten -7>^> 

x-/-;ui i r7f»^^2- 1 Uoy-t>0)mmT&t). 1 1 1 "C 
fc^h+f*?-;!/*, l-xh^-yxf;H, 1-xh 
^->7ntf;l/g N 1 -7n^->x^;VS»AWSL 

1, T'n^x^S, ry;VS, 7f-x;y5©j;9^M* 

»2~4©&©tf#3r?&s 0 7y-;vatLTa, 7 

[0 0 9 8] R 54 tti?f|Jg?^^T-^Tfc£^Bg|fc 
L < ti^Bm© 2ffi©SgIMKft7j<^a, HHM?^ 
A,WTfc«J:^«gifc L < fc8WSI© 2fffi©SISSMft 

«©2ffi©^§KKft/j<^axB»^M?T^So a 

fc\ S^©j B0XHn?*5, j ^OC+f^-B-R 54 
[0 0 9 9] ^JS?*^A,Tf^Tfe«tVWE>L<tt 

#»m© 2ffi©ms*Mfc7j<*at Lta, MAtf ^ ^ 

byl, x^byg, n-fu\£uz/m. -fV7°nbfiv 
ya> n-7fyyi, sec-7^yyi, -ch 2 

0-a> -CH2CH2O-S, -CH 2 OCH2-g©i 
5 4^B[1~1 0©fe©*WjiT£D, ^fc^lx 

ya> xfyyl, -CHzO-s, -CH2CH2O- 
a*UD»SL<fflt/^n«o 

[0 10 0] gtfglg?^/^^TfciV«fcL<« 
IWM© 2fffi©Sg^S^ft7j<^S t lib, M^a 1 1 , 
4-y^n^yi/ya 2 -^^v-n^v^y- 
1, 1 , 4- 

[0101] ^Jg?*#^V^Tt> «fc^«gifeL< a 

iw»© 2ffi©s§KKft7j<^st bta> wtfo- 
7xxi/yi, P -7xxi/yi, i, 2-^-yyy- 
3, 6--ryyS, htoy-2, 1- 
v-^y-2, 5— r uyao<tda^R6~i 4©t 

©, SVHiCH 2 Ph-a, -CH 2 PhCH 2 -S, - 
OCH 2 Ph-E -OCH 2 PhCH 2 0-S (PhB 
7x^yyl) f©KH6~i 4 07';;i/7Mi/> 
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[0 10 2] R 55 H:»^eSST?ftSA\ CCT 

2. t © T 35 2. PI D # ^ PIS S ft S t © 7? « ft (/ \ 
[0 10 3] SSfljRKlRSJfcLTfci:, IfX (4- 

HFO^x^W X;M^>F\ IfX (4-ter 
t-7h+v'7x-;V) X;M^>F\ IfX (4-t e 
r t-7h^->*M'^m->7i-W X;P*4^> 
F\ IfX [4- (l-Xh^>Ib+-» 7x-;W X 

F^©~77 U -;7x;7*^> Fff if x 
(4-hKn+>'7x-;W x;i/*x IfX (4-t e 
r t -7h+i/7x-;W X;l«*X ti'X (4-ter 

t -7h^->*W-M+->7x^;V) x;7*x if 
x [4- (i -ih^^xbJp-» 7x-;W x;i^ 
X ifx [4- (i-ih+->7n#+-» 7x-;W 
x;i/*v^os?ry-;i/x;i/*yil*^ ^y7+y v 

vT^F, 7-7^/7-777^7 7yh7+7y-77 
v?F\ -7777MUX ->7yfb?nx -77^/7 
xtyhnyfoJ?7!/ft&t, f7h+/7- 1 , 2 
-777 F- 5-XM7i^P'J Ft 2, 3, 4-F 
y n Kn^^y7'7x7 yt©^t b< fctSBftxx 
r;Wt» t7h^7V-l, 2-777F-4-X 
Mvi^n'J K t 2 , 4, 4' - F y t Fn^7^y 

77x/yt©m l< mv^x^Mt-Bmmn^ 

7 7777 KSS*rfc£<ft^*flI^S C itiTtS. 
[0 10 4] ^«MfflfcLT£?£L<«, 9-77 
h5-fey*;V#'VKt e r t-7f-/K 9-77h7t 
7AM7it e r t -75;k 9 -7 > b yii)\y 

#y|tert-^h^m 
M7|tert-ih+7xf;K 9-7yh7-try 

#;l/ip7&t e r t — t F7k: KPtf^x;!/, 9 -77 
h7ty*Wy»t e r t-rh7t:Fn77-/K 
77 h+77-1, 2 -777 K- 5 -X;1/*V*^P 
7 Ft 2, 3, 4- by tFn^777i7yt© 

[0105] mmmmmM\m^mx^ ^~xmm 

1 0 0SPt*fLT0~l OSP, iWSKIiO. 5~ 

i o gp, h^?$ l < a i ~ 5 mT&% ctim& L 
[0106] ^(Dimmum 

)m mfo%&&? %> c emu: «t Dffi#estt 

[0 10 7] 7^777 / 7;7n-;7!Iai{*fc LTli> T 
(50), (51) Tf^nSfeO^ffjBfcffi 

[0 10 8] 
[ft 2 6] 



R 01 -C=C-C-R" 

0-(CH 2 CH 2 0) y -H 



My- 1 



0-(CH 2 CH 2 0) Y -H 



; 777 R' ;| . K 1 - , 17- , K"i , U^ft^ft/ja'i 

m?, x«Kjgai~8©«re, 7x««x«3§«©7 

;7^;7g7£f7 X, YliOXaiEa^L, Tf2ffl* 
JiSfSo 07X730, 07Y730, 07X + Y7 
4 Ot'Mo ) 

[0 1 0 9] 7-te7^y7;73-;7!Is|f*fc LTKL 
< 7^-7^7-;76 1 , +^-7^7-;78 2, tf- 
7^7-;7 10 4, 7^-7^ 7-;7 1 0 4 E, ^-7f 
7-;7 1 0 4 H\ 7^-7^ 7-;7 1 0 4 A, ^-7^7 
-)1/TG, 7-7^7-;7P<7 7-7^7-;74 4 
0, 7-7^7-;74 6 5, +f-7 ^ 7-/1/ 4 8 5 (A 

ir Products and Chemicals 
Inc. SD > 7-7^7-;7E 1 0 0 4 (Hfflft¥ 

IS (80 SO f*W5ns= 

[0 1 10] ±f27-t7 1 b> / 7;7xi-;7M*f*©^[I» 
«, 1/7XF fifiSc^J 1 0 0 SB % tfi 2 SB % OT, » S 
IXtiO. 0 1 ~2S*%, AWSKliO. 02- 
1 S»%T-^S 0 0.0 1 S«%£ D^Sl/^-MflJ'ttS. 

D , 2 S»% «t D^tl/7*X htffiOjWWtsWKTf 

[Olll] WSrStt^'J 
*5g0i5©b7X FWf^ai, ±!e^5HX7^f£*?5c77fc 
L T'^ft* |6]±£ •£ 5 7c 46 \cW8 £ ftT^ S l?ffi?§ft 
SJfcSftrrstfctfTSSo ffiftjSt5x©SsftJ» 
tt, *^©7i)m*^7*^SEHT'Hm«fr«c:t^ 

[o 1 1 2] wwtSitmtLTmMtym 

fe©«L<, A-7Wn7;VWJt+->xf 
l/7x^7-;K 7>yfSffc7;7^;7xx7;k ^-7;7 
*D7;I4*75y*W F, #77i*M7-7n 

C-430J, TFC-431J (V^f tlfefiSX 7 - 

iA («) S) , 7-7ny rs-38ij , rs-3 

8 3J (*) SD x xc777 TDS 

-401J, TDS-4 0 3J, TDS-451J (V 
■fnt^+VlS (*) SD . ^«7r-y7 TF-1 
71J TF-172J r F — 1 7 3 J r F — 1 7 7 J 

(7vH*7y^iH («) 8) , rx-70-09 

2J , TX-7 0-0 9 3J (^-ftltfilSft^Iil 
(«) SD IW« cttf7tSJKL<tt, 7n 
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TF C - 4 3 0 j (fi£XV-lA («D SD , 

rx-70-093j (ffljBft^i^ («) SD SW 

[0 113] «l©*^iU^XHfflWLT^ 
X - y«t sea, yy^77^ -R«£rS 
fflLTff? £1 Mili->'J3y)iA-i©l 
flthfcXVf yn-r-f >^©¥STM/?^o. 5- 
2. 0 fimtaSi^C'MflJU cn^-yh^lz-h 
±7* 6 0 ~ 1 5 0 °C, 1-10 ^H, !ffSL<[i8 0~ 
12 0°C, \~s$m?V'*-ir?z e 
*-y«t a fc J6® X £r±!2© l/^Xh BI±t 
fr2*U ig3 0 0nmKTO^m X+^b- 

l~200mj/c m 2 @g, ffSKtil 0-1 00 
m J / c m 2 m& t ft a «fc a KJSIf b * -y h 7° F 
- F ±T 6 0 - 1 5 0 °C, 1-5 frM, KL<li80 
-1 2 0°C, l~3M*XM*Xt;-yf^-i' 
(PEB) fS 0 Hfc, 0. 1-5%, »£L<«2~ 
SKfh^^Wyt-fW Fn^^Y F (T 
MAH) ^©7;V*U;J<!§)S©IJlfiffi^ffli,\ 0. 1- 
3 3m ffSKSO. 5~2m SM (d i p) 
& ;^*;l/(puddle) X7°F- (s p r a 
y ) ^©^c «fc 9 S«T 5 d £ <k ») Sfi± K i « 

x*;l^-«©^Tfc 2 5 4 - 1 9 3 n mOjSSR^MSX 
[0 114] 

[fgHfWJI] #fg^©#^]^XF*ffl^ ffix* 

KfctfftTVSo ffi^T, *^©^^b>>'XF*ffi- 

IMF <; X- X!F iJtMfi t L T'^MiT/F X 
[0 115] 

[0 116] 2, 5->W;F-2, 5- 

-v^ys^-;F l 4 6 g , X X X y ;Fi?7 a y F 2 5 

0 g i o o o g rpimmu mmmcf 

T0°C«iWL7c o £ltltFyx^;F75y3 0 0 g* 

1 O-C^S^at/^t'/ITL/cil, 5-1 0°C©^T- 
3B#|fflI#L;fco Rfotk, 7j<5 0 0 g^iD^T 1 BSUKI 

F y x^;F7 5 y*SSL««#fe„ ffi^ft 

minG&xmss&tmyvT-vvt - 4 00*1% 
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litlStScltti'}, I^9 0t (0. 5mm/ 
Hg) ©fig 2, 5-^^-2, 5 -'V^V^X 
X X y F 1 7 8 g ORsp 6 3 %) £rf#7c 0 
[0 1 17] [^M2] a, a, a* a* -fb7^ 
•f 1 , 4—^.Z/&Z/i?*&y— ;H 9 4 g, XXX 

y;v^ny F2 5 0 g^lf^fuyi ooogtfiK 

;V7$y3 0 0 g *i o-c^lS^ai/^^triTL/c 
5-1 (rc«^T3B=ffg»L/c, 7j<5 0 

10 0g*MTl«ffL, MLTfiffl*ifc„ C 

fiSc^fffco fM^»#lgx^;F 1 0 0 g ai» 
b/cfl, ^fy5 00 g^n^TlSHlffc^^ ^tx* 

«I±«l-f ^^J;*), a, a* a* -fh 

1 , 4-^y^f;Wjii";wh 

2 8 1 g 8 5 %) ^rff/fco 

[0118] [i3^ij3] P -7tb^-yxfFy2 

2. 7g, t-7f;W^^'JU-h7. lg, 2, 5 
-v>W;F-2, 5-^ry^^^VF-h2. 8 
20 g *tV**W 8 0 g fcjgfjBLfcSL SlfXiC j; D 1 
W^'jV^bft. 2' -7V~tr 

X7^P-Fy;F3 g^iD^T7 0 °CT 1 5 if L 

TU S^f*^@f*tLrc 0 ^T-cti^xXX-^S 
o g icmw U 4 - >>x ^;F7 = X tf y i g ^ftn*. 

T, SfgfUlTTl 8B$H3S2l!EL;fc 0 KfSfcTSL SJS 
fcfcfitfPU BMi g^o^TTOLm JlffT^ 

SDML/c©*., »6n?fc#yv-*«£ETx 6 0°CT 
2 4«it5C ttcj;D, Qfe©«S^f*l 5. 2 
g £f#7c 0 G P C ^#t©IS*, Mw=3 2 0 00T'$ 
D> NMR<t5p-tKn^Xfl/y: t -7"^;Fy< 
X^UF— F : 2, 5-is*7-)l-2, 
*2?V U-h<Dm^mi6 8 : 2 7 : 5T?*ofc 0 £1 

[0 119] [^M4] p-r-bF^X^l^ 
2. 7g, t -X^;F^XXy U-F 7. 1 g, a, 
40 a, a' a' -rh^^-l, 

X X y u- F 3 . 3 g Jtmc^y 8 0 g tci§» 
b/cft, SS^xiciD iWVJy^L/co Mfcei 
Oj§?SlC2, 2' -7v"ifX7"^nxFy;F3 g^inx. 
T7 0°CT1 5Bf^S^L/c 0 S^Ttt, SfS«^}t 

^^T-Cin^xXX-;F8 0 gtOl^U 4-i>'^-9 1 ;F 
75/^V-yXlg ^AD^ T\ ^Sft^tTT 1 8 l^HS 
«Ebfe«, RjS^Tft, KJSrS^SiL, #«i g^in^ 
TTOLfctt, MffT^^«©7j<©^«ITLT, 7-fe 
so ^;FS^-r<TitJ7j<7j-»Sti/cSi^f*^f#/c 0 cti^T 



(21) 
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•fe h y 6 0 g icmmu JWPTK:^«©*fc»TUT, 

y v-^eetn 6 o °ct 2 4 m msssi-r s c t tct 
afe©^sia-f*i 6. i g^mtco gpc^w©is 

Mw=2 8 0 0 NMR «fc D p-t KP^r 

i/X^l^y: t l^-h : a, a, a' 
a* -fh7^f;V- 1 , A-'*WyV*=f-)]/V*Z 
^yb-h©S^t«6 7 : 2 7 : 6f$ofc Cfi^ 

[0 120] [^M5] p-7th^fl/V2 10 
1. 1 g, t-7f;W^i"Jl/-h7. lg, a, 
a, a' a' -fh7^f;I'- 1 , 4 -^y-t? y>^ 

V8 0 gfc»»l/fc&, aS3tfXK«t 5 1 WVJy 

^Ltco 2' -rytrx^n^b 

y ;l/ 3 g ^ritl^T 7 0 °CT 1 5 ^BI^Lft. ££»7 
^ SS^JtffTSc^M^^ytafTU «£f* 
^@f*t L/co #V>T?C.ft;£x£/-;l/8 0 glcfil 

u 4-^f-;i/r5/t!ys?vi g*in*T, ante 

flTFTM 8B?HSflEL;fc 0 KfS*7«, KfSJKfcftSi 20 
U BHfcl g^D^T^DL/c^ «¥T^»©7j<© 

iin^7-bhy6 0 gfc»j»U MWf^ 

t#s n/c^ y v-^mj±t> 6 0 °ct 2 4 h#p^ 

SHftTSCfclCfctK fife©«S^f*l 6. 3g£f# 
/to GPC^JtCISS, Mw=2 900 07*D, NM 

— h : a, a, a' a' -f h^^f^-l, 4 -^y 
•tf y ?i"JWh :Xfb y©S-a-tttt 6 30 

3:27:5: cttzmmc tt%o 

[0121] i&jm 6 ] 2 , 5 - s?y f^+^y- 

2 , 5 - zs*~ )\> 1 4 6 g, tf y i?y 1 6 0 g ^Mt^ 
fl/Vl 0 0 0 gcfJ^fSU »tl^TT'0 o CtC^SP 

L/to c til: 5 t^i^S^J; ^ E^n nit^ n 'J H 

2 2 e g mw^Ltcm, 5 ~ 1 0 °c©fgT 2 l 

/to £JS«, 7]<5 0 0 g^n^Ti^affU »r«L 

0°C (1. 5mm/Hg) ©ff»2, 5 -v^/l/^ 40 

y-y-2, 5 --J (^nnr-bx-h) I25g*ff 

[0 12 2] [^«7]ffl|fiC12. 6g^DMF5 
OgtgSU 2, 5-^^-2, 

(xnnr-bf-h) 1. 8 g, max v v 1*2 g%m 



= 2 0 0 0 01?$ l )x NMRot 1 ) 2, 5-^^;l/- 
2 , 5 h*A*a 5 %Tfeo7c 0 

[0 12 3] [JtlS^^M] p-7th^>Xfl/y2 
2. 7g, t-7f;W^^yi/-h8. 5 g m^ 
ry8 0 g tJSjSLfc^ «t D 1 SiW'J 

y^Lrco 2* ' -rytfxT^n 

- h y ;]/ 3 g T 7 0 °CT 1 5 Iff L/c 0 *^ 

£#£0ffcfcL7c„ &VT?Cft£x£/-;l/8 0 gti 
SU 4-yw^7 5/ tfy-yy i g^in^T, 
fUlTTl 8fl?H&fltL;fc 0 SSI*7^ SJS«£r?fr2J 
U SSU g^iP^T^HL/ctt, «ffTt^«©7k© 
7 t?I7 LT, 7 -b 7;VS^T ^TftRfc^S fl/cS^ 
f*^f#/co h y 6 o g (cj§j»U JtffTt^ 

«©7k(crBTbT, mswfctKWiPtzwstoms 

1t<D%, »6n?fc#yv-*«£ETx 6 0°CT-2 4B?^ 
W«C ttiD, Sfe©«S^f*l 5. 5g^f# 
fco GPC»*f©^ Mw=l 5 0001*$!), NM 

Ri'jp-tFn+v'Xfl/y: t-7W^^'Jl/ 

- hOS^ittt 7 6 : 2 4T?feo7c„ dtl^SSIEfr 

[0124] iiM, tt«M] *«wo#yv-atf 
Jtesfsa* y 1 ®fg^m i igai4^R^ 7n tf ^ y 

7J3-M7^f;H-f;V7*f-h (PGME 
A) lz®ML, WJXhMmttm&U mc&Bj8M 

*o. 2 iim(D7-yuymyjfr2~T°wmtZ£tiz 
[o i 2 5] ^#?)n/£^> ? x^r«^^ yyny^x/N- 

(CDUV-18 (Hlft^iS!) ^5 5 nmSHLTK r 
(2 4 8 nm) 1 %WT^ff 

0 0W9 0©S^U 2. 3 8%©f h7^^l- 

7 y^ex * & t kp*S" K o*SBK? 6 o »MS«*ff 
[0126] ffsnft^si^t. Mts 

liO. 3 /imO^^VKX^-^l : 1 TMt7 
SBTta^riljiRTtM (Eop) tLT, C(DM)tMl^ 

6^t^milt^S7'C yry Fx^-x©g/j«s^ 
iwos^y'xhcMtstL/co 

[0127] 

[Si] 
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